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Lai no/ dan 


Nhung nam gan day, cac loai may cong cu dieu khien so de gia cong 
cit got kirn loai duxyc nhap khau ngay cang nhiSu vao Vi$t Nam, trong do 
chu yeu la cac may phay va tien CNC. M0t so may CNC khbc trong ITnh 
vt/c mai va gia cong tia lira di$n cung da xuat hi$n. Mot vai may phay va 
ti$n CNC duxyc che tao trong node duxyi dang don chiec. 

De day nhanh qua trinh cong nghiep hob va hien d$i hoa dat nuxyc, 
m0t trong nhung khau quan trong la phai dao tao duxyc ngay cang nhieu voi 
chat luxyng cao cac ky sir va cong nhan ky thu$t cd kien thuc sau sac va co 
lay nghe vung vang de khai thac va su* dung tot nhat cbc may cong cu 
CNC. 

Trong quyen sach nay chung toi muon cung cap cho ngtroi dQC nhung 
kien there co ban nhat duxyc he thong hoa, duxyc trinh bay ro rang va mach 
lac ve ky thu$t gia cong dieu khien so CNC tren cbc may tien va may phay 
CNC. Do la nhung kien thac co so ve may cong cu CNC va ve phtrong 
phap lap trinh sir dung ngon ngd ma G (G - codes) khi gia cong ti$n va 
phay c6 so sanh t doi chieu voi ngon ngd d6i thQai tnyc tiep. 

Day duxyc coi la tai li$u hoc tap cho sinh vien cac chuyen nganh ky 
thu$t nhir che tao may, co di$n tCr, v.v... va lb taili$u tham khao tot cho cbc 
hQc vien cao hoc thuoc nhOng chuyen ngbnh trin. Vi the d cuoi moi 
chuxyng deu co cau hoi kiem tra kien thuo. 

Chung toi chan thanh cam on cac dong nghipp da cung tham gia trong 
qua trinh bien doan tai lieu nay. 

Chung toi r&t tran trong va cam on cac y kien dong gop cua cac quy 
doc gia. 

Cbc y kien xin gCri theo dia chi: Nha xuat ban Khoa hoc va Ky thu$t - 
70 Tran Hung D$o, Ha N0i. 
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CHITONG 1. KHAI NIEM VE KY THUAT 

CNC 

1.1. Lich sii phat trien cua ky thuat CNC 

Dirai day gioi thieu cac giai (Joan phat tri£n tu" may cong cu thong 
thu’dng tai san xuat co tich hc^p may tinh (CIM). 

Y tirong phat then dieu khien s6 cho may cong eg NC (Numerical Control) 
da xuat hipn vao nhOng nam 1949/1950 tpi Vidn Cong ngh$ 
Massachusetts(MIT), Cambridge, USA. Tren co so dpt hang cua khong Igo 
Hoa Ky, cac chi ti£t quan trpng cua may bay co Idn khong du-pc ch& tpo co 
cac m6i n6i han hay dinh t£n nCra ma can lam ti> vat li£u li£n kh6i dong nh4t. 

Cac duemg mlSu va mo hinh cAn thiet de phay tao dang het sltc phuc tap 
va de san xu£t chung bang ky thu$t trnyen thong ngircri ta phai ton tot nhieu 
thcri gian va chi phi. Tuy nhien, vi bien dgng cua chi tiet gia cong Ion Ipi cho 
phep mo ta de d£ng bing cac ham so todn hoc, ngu^i ta da di d£n quy£t djnh, 
phat trien m$t hp th6ng dieu khien m£y phay dg>a tren ca so n^y. 



NC 


1950 1960 1970 I960 1990 

Hinh 1. Phat tri&n cua ky thu#t CIM 

NC - dieu khien s6; 

CNC - di&u khien s6 v&i miy tlnh; 

FMS - h$ thSng sin xuSt linh h<?at; 

CAD - thiet ke c6 try giup cua miy tinh; 

CAM - san xuit c6 try giup cua may tinh; 

CIM - lip ke hQach, thiet ke vi sin xuat c6 tich hpp cua miy tinh. 
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Ve mpt cong nghp, de thi/c hien y tirang nay can co mpt he th6ng diiu 
khiin bien ddi dU’Q’c dai lirang dau vao a dang si thpp phan va nhj phan 
cho hanh trinh va cac chi>c nang dong - mo, sao cho may phay co thi hieu 
va xti ly dLPp'C chung. 06 la y tirang ca ban ve ang dgng dieu khiin s6 tren 
may cong cu noi chung. Vipc thu*c hipn no da tra thanh hipn thi^c, nha co 
sy > phat triin manh me cua xi> ly s6 liiu diin tu* luc do. 

Tarac tien bp diiu khiin NC cho may phay di>ng dapc phat triin, cac 
thong tin ve hanh trinh v6 cac cht>c nang d6ng - ma can thiet dap’c nh6p 
qua bang dye li. Nha do, cac trgc butfc tien cua may phay du-pc dieu 
khiin sao cho trgc ban kpp chi tiit gia cong co the thi/c hipn duvc cac 
bade djeh chuyin theo y muon nha cac dpng ca lam vipc dpc lap. Day c6c 
thong tin vi h&nh trinh va chi dp dong - ma a dpng chO cai v6 si ca ban 
ngaai ta gQi la “chirong trinh NC". 

May cong eg diiu khiin so (NC) diu tien n^y da b$c Ip tit ca cac tinh 
chit dpc trirng cua c6c may NC dape ph£t triin sau nay: 

• Bp nhpp dO lipu vai cac dpi lu-ong dau vao dpng si ve thong tin hanh 
trinh va chac n5ng d6ng - ma tren bang dgc 16 hope epe dgc 16. 

• May tinh trong b$ dieu khien de xur ly c6c thdng tin hanh trinh v6 chirc 
nang dong - ma. 

• Truyen dpng rieng le cho tu-ng trgc bade tien va trgc diiu khiin chuyin 
dpng cua ban kpp dao v& kpp chi tiit gia cong. 

• Hp thong do va kiim tra de phan hoi vi tri cua dgng eg cat vi may tinh 
trong bp dieu khiin. 

Vao giaa nhdng nam 50 cua thi ky 20 hau hit cac nh£ san xuat may 
cong eg tpi cac nude cong nghipp da bit diu ph£t trien va san xuit m6y 
phay diiu khiin so, tiep theo do la chi tpo m£y tipn NC. 

Vai sg> phat triin nhanh chong cua cac linh kipn dipn tu nhu- cac bp vi xu 
ly va may tinh, vao nhung nam 70, diiu khien NC da bit diu phat triin thanh 
dieu khien CNC (Computerized Numerical Control). 

Vai sy* slk dgng rpng rai cac bp vi xu ly c6ng suat ngay cang cao, chuc 
nang cua may cong eg dieu khiin si duac ma rpng nhanh ch6ng. Vai cac 
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m^y vi tinh ngay nay va dilu khiln CNC cung nhir SPS (dieu khien l|p 
trinh - Ilfu tri> dirpc) tren cac may cong cu, viec !|p trinh NC chu yeu mang 
lai nang suit lao dong cao horn. Dp chinh xac gia cong va toe dp gia cong 
cua dung eg cat cung nhu> cong suit clt got lien tgc tang len. Bo dieu khien 
CNC hipn dpi phan Ian co them nhieu chac nang cho phep san xuat thupn 
lai han, vi dg c6 the trg’c tiep Ipp trinh gia cong vat co clu tao hinh hpc 
phirc tap ma khong can tai sg* trp> giup cua cac phep tinh toan hpc. 

Sa phat thin lien tuc cua cac may c6ng cu CNC diln ra trong sg» thuc ep 
cai tien tu* phia cac nha chi tao linh kipn di|n ta, dilu khien CNC, dgng eg 
va may cong eg. Trong qua trinh nay ngirai sa dgng cung thach thac mpt 
nhip dp phat triln di len lien tgc, vai cac yeu cau luon cao han, doi hoi nhang 
ngaai chi tao khong ngung co cac phaang an giai quylt mdi va tot han. 

Bit dlu trong nhang nam 50, thl ky 20, cac trung tam xlp ly CNC, cac 
hp thing san xuat linh hoat (FMS) va cac nha may tg' dgng hoa cao (CIM) 
da danh dau thai ky phat then quan trong nay. 

Daai day ligt ke mpt si doi hoi hipn nay ta phla ngafri ang dgng: 

• Cong giao tilp cong suit I6n cho phep chuyln tai ngay cang nhanh 
han, dung lapng da lipu ngay c£ng Idm han. 

• Cac trung tam gia cong ding bp vai d| chinh xac cao nhlt, vi dg, may 
tien CNC vai 7 + 32 true, nhieu trge chinh gia c6ng han va cac dgng eg 
phay dape truyln d$ng khi tien CNC. 

• Gia cong toe dp cao han khi tipn, phay v3 khoan vai dp chinh xac cao 
nhlt cho quy dpo dpng Me. 

• Phat triln truyen dpng servo, ty Ip quet theo thai gian cua no doi vai 
dilu chinh kich thaac gia cong luon nho han (ngay nay ty Ip qu6t da 
nho han 1 ms). 

• Giam thilu chi phi Ipp trinh cho cac dan hang san xult dan chile. 

• Hp thong ipp trinh NC dan gian v3 nSng suit cao vai sg* mo phong 
taang tac va dpng qua trinh gia cong. 

• Phong do£n loi co hi trp do hpa tren cac may c6ng eg CNC cung nha 
tren toan bp hp thing san xuat. 
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1.2. So sanh may cong cu thong thircmg vai may 
cong cu CNC 

I. Ciu tao 

May cong cu CNC giong may cong cp thong thuang or cau tao ca ban. 
Diem khac biet la cac b<$ phan lien quan tori gia cdng phay va tipn co the 
dieu khi£n dupe bang may tinh. 

Huang chuyen dpng cua cac bQ phpn tr6n may cong cu dieu khien 
CNC dupe xac dinh theo mot h$ tQa do lien quan tai chi ti£t gia cong va th£ 
hien cac trgc nam song song vai cac chuyen dong thang chinh cua may. 
Chuyen dong cua cac cum chi tiet rieng le tren may cin thiet cho viec gia 
cong (ban, ban trupt cua dung cu cat,...) dupe tinh toan, di&u khiln va 
kiim tra bai mQt may tinh a ben trong. 0£ lam dupe viec do, doi vai mdi 
huang chuyen dong co mQt he th6ng do rieng biet, no xac dinh vj tri tuang 
ung cua cac cum chi tiet va thong bao ve may tinh ben trong d& kiem tra. 

II. Chu>c nang 

Trong bang 1 cac chuc nang ca ban cua may cong cu thong thuang, 
may NC va may CNC dupe so sanh vdl nhau. 


Bang 1. So sanh cac chuc ndng ca ban cua cac may 


May cong cm thdng 

thirong 

May NC 

MSyCNC 

Nhap do [i£u: 

Cong nhan chinh 

may bSng tay dga 

vao nhiem vg san 

xuat va cac ban ve; 

ga phoi, dgng eg cSt 

va di£u chinh chung. 

Nh|p dO li^u: 

Chuong trinh NC 

dupe dwa vao h$ 

dieu khien NC 

nhdr bang dgc lS. 

Nh^p dO Ji^u: 

Chu’ang trinh NC cd the dupe dt/a v£o h$ 

dieu khien CNC qua ban phim, dTa hoac cac 

cong giao tifep (series, bus). Nhieu chuong 

trinh NC dupe luu trO trong b q lu’u trO ben 

trong, hon nOa o hq dieu khi£n hipn d$i 

ngupi ta con su dyng th&m cac dTa cimg. 
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Bang 1 (tiep theo) 


Bidu khi4n thu 

cong: 

C6ng nhan cai d$t 
bling tay cac thdng 
so cong ngh£ (s6 

vong quay, lirgng 

chgy dao) va dieu 

khien vige gia edng 

voi cac tay quay. 

Dieu khi&n NC: 

Hq dieu khi&n NC 
xlf ly cac thdng 

tin ve hanh trinh 

va che dO (J6ng - 

mor cua chirorng 

trinh NC va dua 

ra cac tin higu 

dieu khien tircmg 

i>ng tdi tirng t>Q 

ph|n rieng cua 

may NC. 

Bi&u khi&n CNC: 

May tinh va ph£n m£m tich hgp trong h£ di&u 

khien CNC dam nhi£m to&n b<? cac chirc 

nang dieu khi£n vd di&u chinh cua may CNC. 
Bong tho-i, bO liru trir ben trong dirge sir 

dgng cho chircrng trinh, churang trinh con, 
thong s6 may, kich thirpe dgng eg cat, gia tri 
higu chinh cung nhir chu trinh gia cong co 

djnh va tg do. Thirong ngircri ta hay tich hgp 

ph&n mem phong doan lor v£o hp dieu khien 

CNC. 

Kiem tra: 

C6ng nhan do va 
ki&m tra thu cong dp 

dam bao kich thirac 

cua chi tiet gia c6ng 

v3 phai tap l$i qua 

trinh gia cong neu 

can thiet. 

May NC: 

Nha phan h6i 

fien tgc cua 

thong do va cua 

motcr vj tri, m£y 

NC da biet dirge 

kich thirdc cua 

chi tiet gia cong 

c6 gift dirge 

dung hay khong 

trong qua trinh 

gia cong. 

May CNC: 

Nhd bQ cam bien do dirge tich hgp ngiroi ta 

co the kiem tra dirge kich thirdre trong khi gia 
cong. Bong thgi, c6 the lam vige tren h£ di&u 
khien de co dirge mgt qua trinh gia cong chu 

ddng va tich cg-c, vi dg, thi> mot chiromg trinh 
NC mcri va t6i iru hoi chircrng thnh. 


III. Tlnh klnh t£ 

A. IFu di4m cua may cong cu CNC 
May CNC co cac inj diem sau: 

1. V6i may cong cu CNC, nha toe do gia cong cao cung nhir thai gian 
gia cong co ban, thai gian phu, thoi gian chuim bj va tho'i gian k£t 
thuc tai may thap, ngircyi ta dat duvc nang suat lao dQng cao. Cac 
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yeu t6 anh hirong sau day t£c dpng dpc bi$t den dllu nay: 

• Lpp trinh trirc tiep tren may cong cm nho kha nang nhgp blng tay. 

• Trach nhipm l|p trinh duvc chuyen toi mpt bp phan chuln bj san 
xuat. Nguyen v|t lipu, cong eg dope chuan bj san sang va cung dip 
dung hpn tpi chd [6m viec cua may CNC. 

• Trong truing hop gia cong lip Ipi, chirong trinh dpc thu cua chi tiet 
gia cong diroc luu trO diroi dpng chirong trinh con. 

• Toi iru hoa chirong trinh NC trong hp dieu khiin. 

• Mo ta hinh dpng vpt gia cong blng cac dir lipu hlnh hpc dan gian. 

• Chpy dao ty dpng cho leri khi dpt dirge kich thiroc yeu clu. 

• Tp> dpng van hanh tit ca cac chCrc nang cua may va can thipp tryc 
tilp khi nhpn ra I6i va nhieu. 

• Giam sat ty dpng qua trinh san xult blng chinh he dilu khien CNC 
(do, kiem tra ty dOng). 

• Si> dyng da dang dpng eg trong cac hp thing gifr dpng cp gia cong. 

• Co thl chuln bj tnr6c dung cp gia cong ben ngo6i m£y ma khong 
anh hirang toi thai gian chay may. 

2. Chit loyng chi tilt gia cong khong thay doi va it phi lipu. 

3. Op chinh x6c gia cong cao nho cap chinh x6c cua may cao (dp 
chinh x6c do 1/1000 mm). 

4. Thai gian gia cong thlp nho to choc san xuat va kit hgp tot hon 
cac biroc cong vipc phan tan. 

5. Hp so sir dpng may cao nho c6ch vpn hanh m£y. 

6. 06 linh hpat san xult dayc cai thi£n nho hp thing gia cong, dan 
den qua trinh san xuat hap ly cho 16 nho cung nhir don chile voi dp 
phi>c tpp cao. 

Nho cac iru dilm tren may cong cy CNC da chilm iru thl trong gia 
cong cat gpt. Phpm vi umg dpng rpng 16m la dpc diim hap din cua may 
cpng cy CNC (hinh 2). 
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Hinh 2. Ph?m vi Cmg dyng cua may 
cong eg CNC 

- n$ng suit t$ng l§n; 

- dO phLK t$p vd chfnh 
x6c gia cong tSng Idn; 

- m&y edng eg CNC; 

- m£y edng eg thdng thwdmg. 


□ 

□ 

0 

a 


B. £)i£u ki$n khi s lp dyng mdy cong cm CNC 

Be v|n hanh va lpp trinh cho may cong cy CNC ngircri van h£nh may 
c&n co trinh <50 cao. Do toe dp gia edng CNC cao hon rat nhieu nen cac 
kinh nghiOm co dugre ti> gia cong tren may thong thiremg edng nhan khong 
the mang sang i>ng dyng cho m£y CNC ma khong du>prc boi duorng thdm 
vd kidn thirc. 


1.3. Dae diem ket cau cua may cong cu CNC hien dai 

I. Cac true bu’6 , c tien va true quay co th4 di€u khien du’O’c 

Gia cong chi tiet tren may cong cy CNC doi hoi cac tryc bade ti4n co 
the diOu khiln cung nhir diOu chinh dwyc, chung diPQ'c truyOn dpng dpc Ipp 
bdi cac mdto servo. Cac tay quay thirang dung tren m^y thOng thirang, vi 
vpy la khong can thiet tren may edng cy hipn dai nCra. 

1. May tipn CNC (hinh 3) gOm it nhOt 2 tryc bwcrc tien di4u khiOn va 
diOu chinh dirpc, chung du , p , c ky hipu voi X va Z. 



l-CNKT 


Hinh 3. Tryc NC dl&u khi£n dugre tren m£y ti^n 
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2. May phay CNC (hinh 4) l?i si> dung vdi it nhat 3 true birdc tien dieu 
khien va dieu chihh dirac, chung dum ky hieu vdi X, Y, Z. 

Ngoai cac chuyen dong thing doc theo cac true X, Y, Z con co chuyen 
dqng quay dieu khien du^c quanh cac trge nay. 



Hinh 4, Tryc NC difeu khi&n du^c tren miy phay 
Cac true quay dieu khiin du^c nay du^c ky hi$u vdi A, B va C (hinh 5). 



Hinh 5. C6c tryc btrdc ti6n vii tryc quay trong h$ t<?a dp Dgcac 
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Thirdng phai can them cac true bade tien dieu khi£n dirge, cac tryc nay 
dirge ky hieu tiep bang U, V, W. Them vao la cac tryc quay dieu khien dirge 
de cho cac ban may, bg dd true chi'nh, bo da dao co the quay quanh no, dgc 
lap vdi cac true bade tien. Chung dLrgc ky higu vdi A, B va C. 

Xe dao va ban may khi gia cong dirge djeh chuyen nhd cac truyen 
dgng bade tien. Vi dg chinh xac gia cong cao va do chfnh xac l£p lai cao, 
yeu cau dgt ra cho truyen dong birdc ti£n la rat cao. Vi viy, m§i chuyen 
dong cua cac tryc phai dirge thgc hign d t6c dg birdc tien cao va thdi gian 
djnh vj thap. De thgc hien dirge yeu cau d6, bg truyen dgng bade tien hien 
dai bao gom (hinh 6) cac cum sau: 

• Motor, ly hgp ca khi chong l$i sg qua tai cung dirge dieu khien dien 
tu\ 

• Vit me bi giup cho qua trinh truyen Igc khong co khe hd. 

• He th6ng do nhir he thong do hanh trinh, phan Idn dirge dat d cu6i 
dau tg do cua tryc. 

• Bo khuyech dai cong suat vdi cac c6ng giao tiep bang so hoac 
tirang tg nham d£ dieu khi£n CNC. 

Dd do vi tri chinh xac, truyen dgng birdc ti£n dirge k4t noi vdi thiet bi 
do. Mdi true dieu khien dgge cua may CNC c£n mot hg th6ng do hanh trinh 
vdi xd ly tg dgng cac tin higu do. Do phan giai hay dirge sir dung khi do do 
dai la 0,001mm, chi doi vdi tryc X tren may tien (kich thadc dirdng kinh) la 
0,0005 va tren may mai chinh xac dirge sir dyng tdi 0,0001. 



Hinh 6. Truy&n dgng bude tl4n cua bdn may vdi truyen dgng vit me bi 

| ^ j - dOng co bwdre tiin; | 2 ~| - ban m&y; | 3 | - th 6 ng do; 

0 - vit me bi; | 5 | - dai 6c bi. 
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Thodng co c6u truyen d$ng vit me bi dat dopc d$ chinh xac cao trong 
qua trinh dich chuy6n. Neu true chinh dope doa vao chuy6n dpng nho 
dpng co, thi dai 6c bi dich chuy6n hau nho kh6ng co khe ho theo chi6u dpc 
va day xe dao hoac ban may toong dng tropt dpc theo b5ng may (hinh 7). 
Trong suot qua trinh truy6n dong hai nda cua dai oc bi kpp tpa vdo nhau 
dam bao khe ho va ma s£t cua ren la nho nhat. 06 dam bao khe ho ren la 
nho nh£t hai nda cua dai oc bi dope hipu chinh trooc, do vpy, co th6 dat 
dope dp chinh xac kich thooc khi gia cong. Kha nang l5i ve bode cua true 
vit me bi co the dope c^n doi tp dpng nho sp bu iSi ve booc cua trge. C3c 
kha nang co khi khac nho thanh rang - banh rang va true vit - dai 6c la cac 
truy6n d$ng co dp chinh xac trung binh. Boi vdi dp chinh xac thap cung co 
the so dung truy6n dpng thuy Ipc. 



Hinh 7. Truydn dpng vft me bi vPi dai 6c hai m>a kh6ng cd khe ho 



6ai 6c b i; 


|~2~| “ vdn 3 |^j - bi; |~7~ 


true vit me bi. 


Dung sai gia cong trong san x6t true vit me bi co th6 dope sda choa 
tren hp di6u khi6n CNC hipn dpi vdi sp can d6i loi ve bode cua trge. Them 
vao dd cac dung sai co the dope nhpn bi6t b6ng cac hp th6ng do laser va 
dope lou tro trong hp dieu khi6n CNC. 
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II. He thong do hanh trinh 

Tuy thuoc vao lopi thiet bj do dupe su dgng cung nhu thuac do d£ 
phan bigt giOa do vj tri trg*c tiep va gian tilp cung nhu giua do vj tri tuyet 
doi va tuomg doi. Thudc do tri/c tilp cho gid trj do chinh xdc nhlt 

Khi do vj tri tn/c tiSp (xem hinh 8) thuac do duyc gin tren xe dao hay 
tren ban may, vi v|y dO khong chinh xac cua tryc chinh va khop noi truyen 
dpng khong anh huang t&\ gid tri do. 

Gia trj do dupe nhan bilt bai mpt cam bien quang hpc tren co chia 
vach cua thang do. Cam bien do bien doi cac gia trj do da xac djnh sang tin 
hieu dipn va chuyen tiep chung cho hg dilu khiin. 



Khi do vj tri gian tiep (xem hinh 9) chuyln dgng dich chuyln dpt dupe 
tu chuyen dgng quay cua tryc vit me bi v6i m$t dia xung nhu Id m§t thang 
do. Chuyen dgng quay cua dTa xung dupe ghi Igi nhfr m$t b§ cam biln vd 
cac tin higu nay dupe chuyen tiep tdi hg dilu khiln. Hg dilu khiln tinh todn 
cac chuyen dpng chinh xac cua ban mdy cung nhu cac vi tri cua chung ti> 
cac xung quay. 
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Hinh 9. Do vj tri gi4n tilp 


- ban miy; 


■m 


- dfa xung nhu> la thang do; l ^ I - true vit me bi; 


| ^ j - cam bien gi& tri do (cam biSn quay). 


Khi do vj tri tuyet doi (xem hinh 10) mot thang do da ma hoa chi tru-c 
tidp vj tri cua ban may so vai mot didm dinh huong c6 djnh tren may. Diem 
nay dugc coi la diem 0 cua may do nha che tao may quy dinh. V6i dieu 
kipn, pham vi dpc cua thang do Ian nhu 1 La pham vi lam vipc v& ma hoa nhi 
phan dirge thgc hien tren.thang do, thi dieu khiln co thi xlp m6i vj tri dpc 
dirge vao mot gia tri so. 
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Khi do w tri gia so (xem hlnh 11) mot thang do dooc so dung voi looi 
vach don gian co cac vung sang t6i xen ke Khi chuyen dong bode tien 
ngang qua bo cam bien no se d£m s6 vung sang vung t6i va tinh toan vj tri 
toe thdi cua ban may ti> do chenh lech so voi vj tri ban may trudcdo. 

He dieu khien phai dooc nhan biet mot Ian vi tri tuyet doi, to do no co 
the tinh vj tri tire thdi cua ban may vori sy giup do cua phep do vj tri tuy$t 
doi. Do do, can thiet phai mQt Ian doa may den vi tri tuy$t doi nay, ma tren 
may dope coi la didm tham chi6u, sau khi bat h$ dieu khi£n. M6i chuyen 
dong cua mot true, ke ca khi djeh chuyen bang tay qua so dyng banh tay 
quay hay nut bam deu phai dooc hq dieu khien nhan biet. 



Hinh 11. Do v| tri gia s6 

T] - lurai vach; j 2 | - v/ tri truve cua ban may; |~3~~| - vj tri mai cua ban may; 
| 4 j - ban may t$i diem tham chiSu. 


Vi h$ dieu khien khi tSt may thi se mat so kiem soat qua cac chuyen 
dong co hoc, nen khi bat may viec doa ve diem tham chi£u c£n dooc thoc 
hien mdi. 


111. Truyen dong chmh va cac true chmh cong tac 

Bo truyen dong chinh cua may CNC phai truyen qua cac dong co truyen 
dong thich hop vdi cong su£t cat got can thiet de gia cong chi tiet toong dng 
qua true chinh cong tac. Ngoai ra con co so tieu hao do ma sat, thodng gap 
trong phan co khi cua may va anh hodng tdi he so tac dung hdu ich cua 
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may CNC. Doi hoi dg ctmg virng cua bg truy&n cJgng cao, co y nghla la, 
momen quay c4n dam bao sao cho vj tri thich hgp co the dirge giir c6 djnh 
du cac Igc gia cong cao. Ngoai ra, bg truy£n dgng phai co du dgng lire de 
thgc hign nhanh vige thay doi toe d6 ma khong gay rung dgng Ian. 

Tnrac day, tryc chinh cong tac va true chinh d6i dign tren cac may 
cong eg CNC dirge truyen dgng bang dgng ca mgt chieu De 910* cho t6c 
dg cat on djnh, noi chung, s6 vdng quay cua cac dgng ca nay can, vi dg, de 
tign cac dirang kinh khac nhau, c6 th& dirge di&u chinh vo c£p trong mgt 
pham vi rong. Nhirgc diem cua d$ng ca m6t chi&u la cac choi than bj mdn, 
chung phai dirge ki£m tra dinh ky va thay the theo quy djnh. 

Nhd sir phat trien nhanh chong cua cac linh kien vi dign ti>, ngay nay 
ph4n Idn cac dgng ca dign xoay chieu dirge dLra vao sir dyng. B^t Igi cua 
no la dieu khien vong quay phirc tgp, co the dirge bo qua do sy» giam gia 
thanh khi dieu khien bang dign tu. 

Co hai dgng dgng ca dign xoay chieu khac nhau, dgng ca khong dong 
bg va dgng ca dong bg. Chung co c^c Igi th£ ca ban so vai dgng ca mgt 
chieu. Vdi kich thirac nhir nhau chung dat dirge momen quay cao han. 
Ngoai ra so v6ng quay cao han tdi ba Ian va ca ban l£ cd th£ dgt nang su£t 
cao han. Cac dgng ca nay lam vige khdng ckn ch6i than, khong co co gop 
hogc vong mai vi vay khong din bao dirang. 

0£ dam bao kha nang thay doi cao khi sir dyng da dgng thi£t bj cap, 
dau true chinh cong tac dirge tieu chuan ho&. Tr6n mSy CNC, tryc chinh 
cong tac, cung nhu d6i vai nhieu chi tiet khac, co kich thirdc Ian, khoe han 
cac may cong cy thong thirang do gia toe rat cao (10 den 40 m/s 2 ) va nang 
su4t cat ggt Ian. 

IV. Thiet bj kep chi tidt gia cong 

Thiet bj kgp chi ti£t gia cong nham giu 1 chinh xac va dung vj tri chi ti£t gia 
cong tren tryc chinh cong tac khi tign cung nhir tren ban may khi phay. Viec 
kgp phai dam bao chi tiet gia cong chju dirge Igc gia cong, tuygt doi khong 
co khe ha, dung vi tri va chlic chan. Co nhi£u thiet bj kgp chi tiet gia cong. 

06i vai gia cong tign, trong tLrang lai, vige l£y va dira chi ti4t gia cong 
vao can dirge thgc hien tir dgng nha robot ngp phoi. Trong gia cong tign, 
ph£n Ian ngirai ta sir dyng cac mam cgp dieu khien dirge a nhieu dgng 
khach nhau. Cac mam cap nay dirge thi£t k4 dam bao dieu khien cac chau 
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cgp tg dong dong - ma bling khl lire hope thuy lire. Lye kgp co th4 dieu 
chinh dirge. Tuy theo trong lirgng, vat lieu, ty 1$ giOa chieu dai va dadng 
kinh, chieu sau kgp va cac di4u kign cat got ma Ilkc kgp dagc di4u chinh 
Ian hay nho han. 

Mam cap lam vigc vai so vong quay cao se co sir can doi Igc li tam, do 
do Igc kgp khong giam do lire li tam dpt ngirgc lai. Vigc can doi lire li tarn 
nay dirge thirc hign, vl du, nhd tai trQng can d6i dirge noi vdi ch &u kgp qua 
mpt canh tay don. Lgc li tam cua tai tnpng can d6i tac dung ngirpjc lai Igc li 
tam cua chau kep. Lgc kgp dirge giO khong d6i nhd sg bu nay. 06i vdi 
truing hgp lam viec giOa hai mui t£m, ngirdi ta thadng sd dyngmam t6c, 
toe mat d&u va mui tam xoay dieu khien dagc. 0e kgp cac chi tiet nho 
thadng su- dung hg thong kep rut dieu khien dirge. 

Trong gia cong phay CNC chirc nang chinh cua thi&t bi kgp chi ti4t gia 
cong la djnh vi dung vj tri chi ti4t gia cong. Viec kep chi tiet gia cong can 
cho phep thay d&i chi tiet gia cong nhanh, de lam, dung va chinh xac vi tri, 
l|p lei dirge. Doi vai gia cong phay dan gian thi dung eto thuy Igc di4u 
khien dirge la du. Doi vai chi tiet gia cong phay nhieu phia thi vigc gia cong 
dong bp yeu cau cang It Ian kgp cang tot. D6i vdi chi tiet phay phde tgp c4n 
ch4 tgo cac do ga - k4 ca vdi kha nang quay ngopt tir d$ng dago - ho£c k4t 
hgp tir hg thong bO d6 ga co san, nhd do ma vigc gia cong donp bp dirge 
thgc hign ma khong c£n doi kgp. Vigc sir dung cac palet ga chi ti4t gia 
cong ngay cang nhi4u. Cac palet nay dirge cong nhan iSp c£cchi ti4t se 
dirge gia cong ti4p theo d ngoai khong gian lam vigc cua may phay, se tg 
dpng vao dung vj tri gia cong. 

V. Thidt bj thay dao (dung cu c4t) 

May cong cu CNC dirge trang bj thi4t bj thay dao tg dpng va di4u khi4n 
dage. Tuy thuQC vao dang c4u tgo va pham vi gng dyng cac thiet bi thay 
dao nay c6 th4 chda dong thdi nhi4u dao kh£c nhau. Dao dirge gpi ra tir 
chirang trlnh NC va dira vao vi tri khdi dpng va gia cong. ThLrdng co hai 
dpng cau tgo sau: 

• Dau revolve chda dao. 

• Thi4t bi thay dao. 

D4u revolve (xem hinh 12) chu yeu dirge sd dung tren may tign, edn 
thiet bi thay dao hay 6u>ac dung tren may phay. 


25 




Hwh 12. Vi dy v6 dau #iay dao revolve 


Neu trong chu’cmg trinh NC mot dao mai dipac got, dau revolve se 
quay cho tai khi dao mong muon nam d vi tri lam viec. Viec thay dao ty 
dong nhi r vay ngay nay chi di6n ra trong mgt ph£n giay. 

Tuy theo ki£u cau tao va dp lorn, dau revolve cho may hen CNC co ti> 8 
tdi 16 vj trl giO dao. 06i vai cac trung tarn gia cong tipn lorn co toi 3 6hu 
revolve dong thdi du^c sip dung. Neu tren nhCmg trung tarn gia cong nhip 
vay c4n nhieu hon 48 dao ngu’di ta si> dgng cac thiet bi thay dao co cac 
kidu cau tao khac nhau, chung co thl giu 1 toi 100 dao hope nhieu han. Co 
cac loar thiet bi thay dao nhu’ lopi dang dai, loai dpng vdng r loai dpng dla, 
loai dang xich (hinh 13) va lopi dang hop. 
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Hinh 14 . Thifet bj thay dao tij dpng 


Trong thi£t bj thay dao, viec thay dao dinpc thi/c hipn vai sy* tra giup 
cua mot he thong can gat gpi la can thay dao (hinh 14). Vipc thay doi 
dao vdi sy giup da cua can gat kep sau khi co mpt dao mai trong chirang 
trinh NC dwqtc gpi nhu> sau: 

• Oinh vj dao chinh mong muon trong 6 dao vao vj tri thay dao. 

• Daa true chinh cong tac ve vj tri thay dao. 

• Quay can gpt dao v§ phia dao cu trong tryc chinh va ve phia dao mdi 
trong 6 dao. 

• Lay dao trong true chinh va trong 6 dao, quay can gat dao. 

• Dpt dao mdi vao true chinh cong tac va dao cu vao 6 chda dao. 

• Be can gat ve vj tri nghi. 

Thai gian thay dao khoang 6 tai 15 giay, bp thay dao nhanh nhat hien 
nay thay dao mat khoang 1 giay. 

VI. An toan lao dong khi lam viec voi may cong cu 
CNC 

Nhd co an toan lao dong ma tai vj tri lam viec, ngudi, may moc, thiet bi 
tranh dayc tai npn T ha hong. 


| 1 - dao phay; | 2 | - can thay dao; 3 - true chinh cong t&c, [ 4 | - thiit bi thay dao. 
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V& cc y ban cac dieu kipn ky thuat dam bao an toan khi lao dong trbn 
may cong eg CNC tirong tg> nhu’ tren may thong throng, co the xep chung 
theo 3 tieu chi sau: 

• Tranh nguy hiem 

- Cac thiiu sot tren may chinh va thieu sot trang thiit b| can thiet 
cho cong vipc phai Igp tire du'p'c thbng bao. 

- l_6i thoat hiem phai Iu6n dircrc de tr6ng. 

- Khong mang c£c vat ben nhpn trong quan ao tren ngirbi. 

- Thao dong hi va nhSn khi lam vipc. 

• Che chin va danh dau cac vj tri nguy hiem 

- Tit ca cac thiet bj an toan vi cac bien chi din khong diFQ'c phep 
thao bo hope bj te li$t. 

- Cac bp phgn chuyin dpng hope dan giao vao nhau phai difp'c 
che chin. 

• Phong ngba nguy hiem 

- Phai m#c quan ao bao h$ lao dpng d£ trinh cac tia lira. 

- Oe bao vp mat phai deo kinh bao hg hoic mat np bao h$. 

- Cac day cap dipn bj hong, hb kh6ng du^c phep st> dpng. 

Khi dieu chinh va vpn hinh may CNC cin die biet chu y: 

• Co ban vipc dieu chinh du’Q'c tien hanh khi may da tat, tn> trircmg 
hpp ngogi Ip yeu cau phai lam vi£c khi may dang mb, vi dp, khi ra 
chi tiit gia cong vbi dao. 

• Ngimi vpn hanh may khong nen dbng Jgi b vung quay lie hope 
vung lam vipc cua miy, vi may c6 thi thg’c hipn cac chuyen dpng 
quay dau Revolve tg 5 dpng hope chuyin d$ng tinh tiin cua ban may. 

• Phai tuan thu c3c chi dan an toan cua nha chi tpo may. 

Ngoai ra, cin chu y tbi cac yeu ciu ky thugt an toan sau day: 

• Phai cai chot an toan tranh vipc gia cong cac chi tiit dirpe dpt sai 
hope kpp khong du chpt, tranh vSng cac chi tiit chuyen dpng va 
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tranh vipc thi/c hipn tM* dpng mpt bi^crc cong vi$c nao do truoc khi 
cong vipc hipu chinh ket thuc. 

• Khoa cac thiet bj cpp chi tiet gia cong tren may cong eg CNC. 

• Gii} khoang each an toan giu’a cac bp phan nho ra xa cua cac may 
CNC canh nhau trong hp thong mpng may CNC. 

• Tranh phoi vang cung nhu* tia phun cua dung djeh tran nguoi. 

• Hut bui khong khi trong gian may. 

Cau hoi kiem tra kien thu-c "Co so ve CNC" (bang 2) 


Bang 2 


1. Hay giai thich sue khde nhau ccr ban giCra may cong cu CNC va may 
cong eg thong thLPdmg. 

2. Hay neu cac dac diem d|c tnmg cua cac may c6ng eg dieu khi£n s6. 

3. M6y dieu khien CNC co cac mj di&m n£o so vai may thong thipcmg? 

4. Tai sao cac trge bLrac ti£n tren nrtey CNC c£n phai di&u chinh dup^c? 

5. Bp truy£n dpng bu>dc ti£n hi£n 6 $i bao g6m cac cgm bp ph|n nao? 

6. Mot may ti$n CNC phai co t6i thieu bao nhieu true bade tien? 

7. Cac trge bade tien cua may ti$n CNC dape ky hi$u nhu* the nao? 

8. Mpt may phay CNC phai c6 t6i thiiu bao nhieu trge bude tien? 

9. Cac trge bade ti£n cua may phay CNC dirpc ky hipu nha th£ n£o? 

10. Hay neu vi dg ve cac trge quay di&u khien dope tr£n may cong eg CNC. 

11. Cac trge quay dieu khi£n dirpc tren may tien CNC cho ta nhOng kha 
nang nao? 

12. Cac trge quay dieu khien dape tr£n may phay CNC cho ta nhung kha 
nSng nao? 

13. Hay giai thich y nghla v£ tec dgng cua trge vit me bi. 

14. Hay ndu sp khac nhau ca ban giOa phep do vi tri trvre ti£p va gian ti4p. 

15. Do vj tri tuyet d6i ph£n bipt vdi do vj tri taang doi nhu* th£ n^o? 

16. Dpng ca truyen dpng chfnh dieu chinh dope so vong quay c6 au diem gi? 

17. Co nhCmg thi£t bj thay dao nao tren rrtey ti§n CNC? 

18. Co nhOng lopi thiet bj thay dao n£o tren may phay CNC? 
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Chu'o'ng 2. C<y so 1 hinh hoc cho gia cong 

CNC 

2.1. He toa do tren may cong cu CNC 

I. Cac loai he toa do 

Cac he tpa do cho phep mo ta chinh xac tat ca c£c diem tren be mat 
gia cong cung nhu* trong khong gian. Ve ca ban cac he toa do dLPQ'c chia 
thanh: he tpa do Becac va he toa dp eye. 

1. He toa dQ Decac 

Mot hp tpa dp Becac, con goi la he tpa dp vuong goc, dung d£ mo ta 
chinh xac cac diem xac dinh bdi hai true tpa dp (he tpa dp Becac phang) 
hope ba true tpa dp (he tpa dp Becac khong gian) vuong goc vai nhau. 

Trong he tpa dp Becac phSng, vi dy, trong he tpa dp X, Y, moi di£m 
tren mat ph£ng dirpc xac djnh duy nhiit bai epp tpa d<$ (X, Y) (xem hinh 
15). Khoang each tai tryc Y dayc ky hipu \a toa do X va khoang c£ch tdi 
true X dirp'c ky hieu 16 tpa dp Y. Nhung tpa dp nay c6 th& mang dau dirang 
(+) hoSc am (-). 


V( dg: 

PI X = 80 V = 40 
P2 X = -80 Y = 70 

P3 X = -50 V = -40 

P4 X = 40 Y = -70 


Hinh 15. H# tQa d$ B6cac v<5i 2 tryc (X;Y) 
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Neu dat ban ve chi tiet gia cong trong he toa do nay ngu’d'i ta co the 
doc dir crc tat ca cac diem gia cong quan trong. Tuy theo diem 0 cua chi ti£t 
gia cong dime dat a dau ma ngimi ta co the xac dinh chinh xac vi tri cac 
diem blng toa dp chi dimng hoac ca am. 

He tQa do Decac khong gian dung d£ bieu diln va xac djnh vj tri cua 
chi tiet gia cong trong khong gian, vi du t doi vai chi tiet gia cong phay la 
can thiet. De mo ta duy nhat mpt <3i£m trong khong gian can thiet phai co 3 
toa do, dime goi timng umg la true toa do X-, Y- va Z (xem hinh 16). 

He toa do 3 chieu veyi cac trge toa do co pham vi dimng (+) va am (-) 
nhu 1 vay cho phep mo ta chinh xac t£t ca cac diem v| tri, vi dg, trong khong 
gian lam viec cua mot may phay ma khong phu thuoc vao viec diem 0 cua 
chi tiet gia cong 6\jqrc d|t a dau. 



Vi dg: 


PI 

X = 30 

Y = 20 

Z = 0 

P2 

o 

CO 

ii 

X 

o 

ii 

o 

ii 

N 


Hinh 16. Hq tQa <5 q Decac 3 tryc (X;Y;Z) 

Cac ky hipu cua 3 trge cung nhtr 3 tpa 6q dirqyc chpn dir^c gQl la he 
thong phai, tuSn theo quy t3c ban tay phai (xem hinh 17). Cac ng6n tay cua 
ban tay phai luon chi chieu dimng (+) cua m6i trge. 

He nhu* vay con dime gpi la he tQa 6q quay phai. 
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Hinh 17. Quy tSc b4n tay phii 


2. Hp tpa dp cpc 

Trong hp tpa <5q Oecac mSi di£m dipp’c m& ta b&ng tQa <Jq X va Y cua 
no. Boi vai cac bien dang doi xCmg quay tr6n, vj dy, cSc hinh 16 khoan 
dang tron, cac tQa dQ can thiet c&n dapc tfnh vai t6n kdm dang k£. 

Trong hp tpa d$ cy*c m6i diem dirpc mo ta blng khoang each cua diem 
do (ban kinh r) tai g6c tpa dp va goc (a) cua no tgo vai tryc nh4t djnh. G6c 
(a) tpo vai tryc X trong h$ tpa d$ X, Y. N^u do ti> tryc X dirang di ngirpc 
chieu kim d6ng h6 goc se mang dau (+) (xem hinh 18). Theo chi£u ngirpc 
!ai goc se mang d£u am (xem hinh 19). 
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Hinh 19. H$ tga <5$ ci/c (g6c a Sm) 

3. Goc quay cua trqc 

Moi true ca ban X, Y vd Z c6 ede true quay quanh tu’crng (mg . Cac goc 
quay cua tryc dirge ky higu vai A, B, C, trong do A quay quanh tryc X, B 
quay quanh true Y vd C quanh true Z (xem hinh 20). 

Chieu quay la duang n£u nhin ti> g6c tpa dg theo hirdng chieu quay 
chay theo kim dong ho (giong nhir chuy&n d$ng cua con vit vdi ren phai 
hoac chieu quay cua cai ma nut chai). 

Ky higu cua goc A, B va C tren tga dg ege co the dirge rut ra ti> hinh 
20. Neu diem den ndm trong mat phdng X, Y cua hg tga dg thi goc tga dO 
ege tLrang irng vai goc quay quanh true Z Id C. Trong mat phSng Y/Z g6c 
tga dg ege tLrang Crng vcri goc quay quanh true X Id A. Trong X/Z tLrang 
irng vai goc quay quanh tryc Y la B. 



- ( NKT 
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4. Dinh nghia he toa do lien quan toi may va chi tiet gia cong 

a) Hp tpa do may 

Hp tpa dp cua may cong cu CNC do nha ch£ tao quy djnh va khong the 
thay doi dupe. Diem g6c cua hp tpa dp may con dupe gpi la diem zero mdy 
M va vj trf cua no khong the djeh chuyen dupe (xem hinh 21). 

b) Hp tpa dp phoi 

He tpa do phoi do ngupi Ipp trinh quy djnh va co th£ thay doi dupe. Vj 
tri diem goc cua hp tpa do phoi, con gpi la diem zerd phoi, ve co ban la b£t 
ky (xem hinh 22). 



c) May phay CNC 

Tu ciu tpo cua may CNC dua tpi djnh nghia cua hp tpa dp tuang ung. 
Do do n4u tren may phay CNC trge chinh edng tac (mang dao) dupe quy 
dinh Id true Z (xem hinh 23), thi chi&u duomg cua trge Z se chgy tu chi ti£t 
gia cong di len t6i dgng eg clt. 
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True X va tryc Y, theo nguyen t2c, nlm song song voi mpt phlng kep 
chi tiet gia cong. 

N£u ta <5i>ng trirdc may thi chi£u dirang cua tryc X chay sang phai va 
cua true Y chay ti> ngoai vao trong. 

Diem 0 cua hp toa dp phai durre u»u tien dpt a mot cpnh ngo£i cua chi 
ti6t gia cong. 

B& di dang cho viec tinh toan c£c di£m chn thiet cho (dp trinh ngirfri ta 
thirong chpn diem z£ro phoi or canh ngoai cua mpt phSng tren (xem hinh 
24) cung nhu> m5t phlng dirai (xem hinh 25). 

d) May tipn CNC 

Tren may tipn CNC tryc chinh cong tac (true mang chi tiet) dirgre quy 
dinh la tryc Z. Di&u nay co nghia la, tryc Z trung vori tryc quay (xem hinh 26 
va 27). Chi&u dircmg cua true Z dir^c quy djnh la chieu dyng cy cat chuy&n 
dpng rcri xa chi ti£t gia cong. 



Hinh 24. Bi4m z£rd ph6i 6 c?nh ngoAi phia tren bSn trAi 
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Hinh 25 - 0i£m zer6 ph6i a c^nh ngodi c^nh du6i b6n tn&i 

Tryc X vuong goc vai tryc Z. Chi&u cua n6 tuy v£y, phy thuQc vao vj tri 
cua dgng cy clt nim phia tivac (xem hinh 26) hay sau (xem hinh 27) tarn 
quay. 



Hinh 26. Chi ti&t ti$n trong tpa 6$ Dfccac v6i 2 tryc. Dyng cy 6- phia trirfrc tarn quay 
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Hinh 28 
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a 


Janh dau cac diem sau 
vao s a do hinh 29. 



X 

--— 

Y 

a 

10 

20 

b 

-80 

-30 

c 

40 

-70 

d 

-30 

50 


Ghi tQa do D6cac cua cac 
diem tCf a tdi d tr£n hinh 30 
vao bang sau: 



X 

Y 

Z 

a 









b 



Ghi tQa dQ Becac cua cac 
diem ti> a tdi h a hinh 31 v£o 


g r 



Hinh 31 

Trong ban ve chi ti£t khi tien co cho kich thu , 6'c difcrng kinh, nen khi l£p 
trinh cung phai nh|p kich thif6c dirang kinh. 

Ghi tpa dQ Becac cua cac 
di£m ti> a tai g tren hinh 32 
vao bang. Nhap giS trj duang 
kinh tu’ong ting theo tQa dQ X . 


o 




SI 


i 50 

— 


Hinh 32 









11. True bi pcpc ti4n va true quay tren may cong cu CNC 

1. Vi tri va ky hi$u cua cac true NC 

Cac may phay CNC phan biet voi nhau a cau tao: a c£ch b6 tri Ccic 
true chinh cong tac va vi tri cua true NC (xem hinh 33 va 34). True Z d6ng 
nhlt vdl true quay cua true chinh cong t£c. Chilu du-erng cua trpe Z cung 
dime quy dinh la chieu chay tir chi tiet tai dung cu gia cong. VI tren may 
phay CNC si> dung he tpa do Decac khong gian, nen hai true toa dp con Ipi 
co the dLrpc xac dinh theo quy tic ban tay phai. 



Hinh 33. Cac trge tren m£y phay di>ng 



I 


Hinh 34. Cac trge tren may phay ngang 
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Tren may ti$n CNC true Z di/ac djnh nghTa 13 true chinh cong tac (xem 
hinh 35). Chieu dirong cua trge Z cung du^c quy djnh la chi&u chgy tu 5 chi tiet 
tdi dung eg gia cong. Trge X vuong gdc vai true Z, chieu dLrong cua no chgy 
ve phia sau (dgng eg nam phia sau tarn quay). Khi true chinh cong tac du^c 
dieu khien ngirdi ta co th£ si> dgng them mot true quay nOa, do la trge C. 



Hinh 35. C&c trge tren m£y ti$n 


2. Chieu chuyen dQng tren may cong eg CNC 



Hinh 36. Chi6u chuy&n d$ng tren miy phay dung 

Trong qua trinh gia c6ng phai thi/c hi$n cac chuyen d$ng tirong doi 
giOa chi tiet va dgng eg gia cong tren cac true du^c si> dgng. Ky hi$u cac 
trge tren may cong eg CNC du^c dinh trirdc theo cau tgo cua chung (xem 
muc 1. vj tri va ky hi$u cac trge A/C). No co lien quan tdi chi tiet gia cong, 
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trong khi sd dung he thing Decac khong gian. Khi xet chuyen dpng tr6n 
may CNC ngirdi ta luon gia thiet ring chi co dung eg la chuyin dpng, mge 
du <56i vdi may phay ddng, hinh 36, ban 6a chi tiet cung thg , c hipn chuyin 
dpng dpc theo trge X v3 Z. 

Be lap trinh ma khong phu thuoc v^o may, cln thg>c hipn cac quy djnh sau 
theo nguyen tic chuyen dpng tirong d6l: 

- Khi lap trinh luon gia thiet rang dgng eg gia cong chuyin d6ng, 

- Hp tpa dp luon lay chi tiet gia cong l£m ca sd. 

Vdi sa h6 irqr cua cac quy djnh nay h| tQa dp luon dirg^c sd dgng de 
xay dg’ng chirorng trinh NC. 

3. Ghi kich thuxirc dung 

Khi Ipp trinh NC ngirdi ta lam vipc vdi 2 dang ghi kich thirdc khac nhau: 
ghi kich thirdc tuyet doi va ghi kich thirdc gia so (kich thirdc chuoi). 

Khi ghi kich thirdc tuypt d6i luon dg , a tren ca sd diem 0 cua chi tilt, 
diiu n^y c6 nghTa la, no dircrc sd dgng llm kich thirdc chuln (xem hinh 
37). Ngirpc lai khi ghi kich thirdc gia s6 sd dgng kich thirdc chudi, Id kich 
thLrdc td diem dat dirpc tire thdi tdi dilm tilp theo (xem hinh 38). 

Khi tipn can liru y, ghi kich thirdc tuy$t d6i la gia trj X theo dirdng kinh 
(hinh 37). Khi kich thirdc gia so la gia trj X theo ban kinh (hinh 38). 



Hinh 37. Vi dy vl ghi kich thirdc tuyfct d6i 
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Hinh 38. Vi dy vh ghi kich thu^c gia s6 

Khi lap trinh nen so dgng each ghi kich thodc tuypt d6i, vi no co cac ou 
diem so vai each ghi kich thooc gia s6 la: 

- Dung sai kich thoac khong cpng tich luy. 

- Sp thay doi cua ti>ng kich thocrc khong lam anh hobmg icr\ cac 
kich thoac khac. 

- Mpt kich thoac bj sai khong din tai lit khac. 

- Hp tpa dp tuy$t d6i cho biit h£nh trinh toe thai ma dgng eg da 
djeh chuyin, giup cho vipc theo ddi tong bode cua choang trinh tot 
horn. 

&k xay dung cac ban ve thlch hop NC can trafnh cac kich th woe chudi 
va n6n so dung gia trj tpa d$ to diim chuin. 

Mpe du vpy khong phai iuc nao ngoai ta cung tr^nh dope vipc l|p trinh 
vdi kich thoac gia so. Dieu nay se co Ipi, vi dg nho khi gia cong nhong chi 
tiet co cung bien dang nho cac ranh dong canh nhau. 

4. Mo phdng CNC 

a) Cac trge NC dieu khien dope tren bp mo phong CNC 

Cung nho tren may cong cu CNC that, ngoai ta co the djeh chuyen 
bing tay cac trge NC tren bp m6 phong CNC. Sau day ia mo ta cac bode 
vpn hanh cin thi£t tren b§ mo phong CNC. 

F5] toang ong vdi hum 

choc nang F5, bang 3. 


Khi nhap do lieu chi an cac phlm da cho, vi dgj 
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Bang 3. Phay CNC 


S6 


Mota 


Nhap dO lieu 


GQi phay CNC tt> menu chinh 


F5 


phay 


Chon thi&t l$p cong ngh$ 


F3 cho hoot d§ng 


Di chuy&n tnjc X, Y ho$c Z v& kiem tra 
hanh trinh djch chuyln 





Sdt 

' [ 

6 

+x [ 



; i ' 



Tr£n b^n phim so £n c£c phim taang 
ang. 

chi&u chuyen dOng c6 th£: 

+ X: chieu + X 


+ Y: chieu + Y 

- Y: chieu-Y 
+ Z: chieu + Z 

- Z: chieu - Z 



QuSng duong djch 
chuyen c6 th£ du»oc 
kiem tra tren toa dO tryc 
du'oc hiln thj. 


Tho&t khoi menu thi&t l#p cong ngho 


F8 


tra ve 
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Luyen tap: M6i hpc vien thp’c hipn djch chuyen cac tryc NC tren bp mo 
phong CNC mpt Ian. 

Bang 4. Tien CNC 


S6 

TT 


Mo ta 


Nh|p dLF lieu 


1 


G<?i tign CNC ti> menu chinh 


FI 


tipn 


Ch<?n thi&t l#p cdng ngh$ 


F3 


cho hogt dpng 


Di chuyen tryc X, Y ho$c Z va kiem tra 
h^nh trinh dich chuyln: 

+X 




Tren b^n phim s6 an cac phim tircmg 
i>ng. C£c chi&u chuyen d$ng cd th&: 
+ Z: chieu + Z 


-Z 




CO 



I 


u 

901 §9 

n 

«ns m 



1 

w< 


2 l 


-> 

Lf 

T’TTTr 

1 


+z 


- Z: chieu - Z 

+ X: chieu + X 

- X: chieu - X 


TTTTT 

' 



Qu3ng du’b’ng djch 
chuyen c6 th& du , g r c 
kiem tra tr§n tpa (Iq 
tryc du’p’c hi&n thj. 




Tho£t khoi menu thi6t l$p cdng ngh$ 


F8 


tra v& 
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Luypn tpp: m6i hoc vien thyc tpp djch chuyen cac true NC tren bp mo 
phong CNC mQt Ian. 

5. Luy$n t$p a xiscrng: 

Tren may CNC thi/c co, djch chuyen cac trpe NC di&u khiln dirp^c theo 
tai lieu hu’bmg din ti^cmg ung. 

Luyen tap: m5i hoc vien thirc tap djch chuyen cac true NC tren m&y 
CNC mpt Ian. 

2.2 Tinh toan NC 

I. Co* so* tlnh toan cac toa do 

Khi lap trinh CNC phai nhlp c£c diem tifong Crng vcri bien dang cln gia 
cong. Phan fern co thl lly tn/c tiep cac di£m nay tir ban ve, n4u ban ve 
cung cap day du cac kich thirdc thlch hop cho chuang trinh NC. Trong mbt 
so trircrng hgrp, tuy nhien, viec tlnh toan tpa dp cac diem la cln thi£t. 

1. Cac d$i luong co ban cua tarn giac 

Oe tlnh toan cac tpa do c6n thieu, viec si> dung cac m6i tirong quan 
trong tarn giac la rat co IpT Co rlt nhi&u each mo ta mpt tarn giac. D& mo ta 
ngirai ta sir dgng cad dpi lifp’ng co ban sau: dinh, goc hope cpnh (xem 
hlnh 39). 


Dinh A, B C bieu diln 3 dinh 
cua m$t tam giac. 

G6c a, p v£ y la cPc g6c tocrng 
i>ng v6i cPc dinh cua tam giac. 
C?nh a, b c l& cac c?nh cua 
tam gi2c doi di£n vdi cPc dinh A, B 
Vci C. 





l&_a 


Hinh 39. D$i lipgrng co ban cua m$t tam giac 
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Cac dai lu^ang cua mot tam giac luon dwcrc bi£u di6n ngipoc chieu kim 
dong ho. 

2. Cac goc cua tam gi&c 


Cac goc cua tam giac xac dinh d^ng tam giac. Tuy theo dQ idn cua goc 
nguoi ta phan bi£t cac tam giac: nhpn, tu hoac vu6ng (xem hinh 40 4- 42). 



A B A c B 


c 


Hinh 40- Tam giic nhpn. Tit ca 
cac g6c nho horn 90° 


Hinh 41- Tam giac tu. C6 m$t g6c 
16m hom 90° 



Hinh 42. Tam gi&c vu6ng. C6 mgt g6c 90° 

Quan he gifra c£c g6c trong mQt tam giac: t6ng cac goc a, p va y luon 
luon bang 180°. 



Voi cong thipc nay, cd the xac dinh goc thu* ba neu b\k ta vac hai goc kia. 


48 










3. Tam gi£c vuong 

Tam giac vuong (xem hinh 43) co mot y nghia d|c bigt trong hinh hoc 
giai tich, vi cac cgnh cua no c6 moi lien quan toan hoc vdi nhau. Trong tam 
giac vuong cac canh diroc ky hipu dac bipt. 

• Canh dai nhat, nam doi di$n vdi goc vuong du'gc gpi la canh 
huy£n. 

• Hai canh tgo nen goc vuong cua tam giac dirpc gQi la canh goc 
vuong. 

• Canh nlm d6i dien vdi goc a gpi la canh <J6i. 

• Canh nam ke voi gdc a gpi la canh kd. 

Trong tam giac vuong, goc vuong dug^c bi£u di6n bSng !4 vbng tron va 
mpt diem nam trong goc (xem hinh 43). 

- c^nh dot; 

- cgnh k&; 

- canh huy&n; 

- g6c vuong 


Hinh 43. Tam gi£c vu6ng 
Tam giac vuong c6 c£c tinh chat sau: 

Trong tam giac vuong, khi bi£t d$ dai hai canh co th4 slp dgng djnh ly 
Pytago de tinh toan dp dai cua cgnh con Ipi (xem hinh 44). 

Nha toan hpc Pytago (Grieche Pythagoras) khoang 580 4- 496 tru’dc 
cong nguyen, da cht>ng minh djnh ly toan hpc sau: 

-i l \k I 
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Ojnh ly Pytago 

T6ng binh phu’cmg hai canh goc vuong bang binh phirang canh huyen 
va dLFac bilu di§n theo phirong trinh sau: 

a 2 + b 2 = c 2 

Qua cac phep bi£n doi tipong i>ng ta co the tfnh du’p'c cac c$nh cua 
tam gi£c, theo cac cong thu>c sau: 


a = \ 

lc 2 -b 2 


b = \ 

<c 2 -a 2 


c = V 

a 2 +b 2 
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Hinh 44. Ojnh ly Pytago 







4. Cac ham s6 luxyng gi£c 

Cac ham so lircyng giac mo ta moi quan hp giuna cac goc va cac cpnh cua 
mQt tarn giac vuong. V6i cac ham so lii’Q’ng giac ngu’oi ta co th£ tinh du’Q'c dp 
dai canh khi biet mot goc va mpt cpnh. Vipc chpn cac ham s6 lirqyng giac phu 
hpp: ham s6 sin (xem hinh 45), ham so cos (xem hinh 46) hay ham so tang 
(xem hinh 47) phg thuoc vao vipc canh va goc nao du'p^c biet tru'oc. 

- canh doi 

- cpnh huy&n 
opnh d6i 

sina = 

canh huyen 




Hinh 46. Him s6 cos 



Hinh 47. Him s6 tang 
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Khi tinh cpnh muon tim can bien 66 i cac phucmg trinh tu'ang i>ng nh\j 
vi du du’cri day: 

Cho biet goc v3 dp dai cua canh k&. 

Tim dp dai cua cpnh doi. 

Ap dung c6ng th&c: 

canh d6i x 

tanga =- (xem hinh 47), bien doi ta duvc: 

canh k& 

cpnh d6i = canh ke . tanga 


II. Tinh toan tpa do NC 

Nhieu ban ve chi ti£t gia cong ghi kich tht/crc khdng phu hgrp cho di£u 
khien so. Ben cpnh vi£c st> dyng cac kich thipcrc gia so, trong ban ve con 
cho cac kfch thuac ve goc. 

Ngiycri l#p trinh, vi vgy, khi Igp trinh bang tay phai tinh tpa dp D6cac 
c6n thieu cua c3c di£m can Ipp trinh. 


Trong hinh 48 phai tinh tpa dp cua cac di£m b, c va f. Cac di£m khac 
da dLrprc ghi kich thi/crc tn/c tiep (hinh 48, 49, 50 va 51). 


0i£m 

X 

Y 

a 

15 

15 

b 

? 

15 

c 

? 

35 

d 

85 

35 

e 

85 

85 

f 

? 

85 

9 

15 
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Hinh 48. C5c di&m chipa bifit kich thtK^c: b, c vi f 
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Cho: tQa 66 x cua tern diim te 
65mm 

Tim tQa 66 x cua diim b = ? 
Giai: x = 65mm -dx 

(dx - b£n kfnh cua cung trdn) 
dx = 25mm 
x = 65mm - 25mm 
x = 40mm 


Hinh 49. Tinh toa do di&m b 

Cho: toa d0 x cua tem di&m Id 65mm . 



Ban kfnh cua cung tr6n r - 25mm. 
dy = 35mm - 15mm - 20mm 
Tim: toa 66 x cua di4m c = ? 

Giai: x = 65mm +dx 


Tac6: 


dx= Jr 2 -^ 2 = V25 2 -20 2 


dx = 15mm 


x = 65mm + 15mm 


x = 80mm 


Hinh SO. Tinh tQa d$ di&m c 

Cho: tpa 66 x cua dilm bit diu 



nghteng li 15mm. 

G6c nghteng a = 25° 

dy = 85mm - 65mm = 20mm 

Tim: tQa 66 x cua diim f = ? 

Giai: x = 15mm + dx 

Ta cb: canh d6i = canh k&.tanga 

dx = 20mm x tang25° 

dx = 20mm x 0,4663 

dx = 9,326mm 


x = 15mm + 9,326mm 


x = 24,326mm 


Hinh 51. Tinh tQa d$ diim f 
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Luy$n t|p CNC 

Di&n toa dp Decac cua t6m 16 khoan ti> a tdi h, hinh 52, vao bang sau 


Hay cho t£t ca cac gi£ trj va lam tron tdi ba cht> so thpp pham 



Hinh 52 

Tinh cac tga dp con thi£u trong cac vi dy tren hinh 53. 



Tim tpa dp Y Tim tpa dp Y 


Hinh 53 









2.3. Diem 0 (zero)va diem chuan tren may cong cu 
CNC 


1. Cac dang diem zero va diem chuan, hinh 54 

M - diem z§rd m£y 

W - diim z€r& phdi 
R - diem tham chiiu 
E - diim z&rd dung cu 
S - dtim dieu chinh dung cu 
A - diem zero iS g6 dung cu 
N - diem thay dung cu 
Hinh 54. Ky hi$u quy iwc di4m z6r6 va di&n chu«in 
1. Diem zero may M 

Moi m3y cong eg du^c di&u khi£n so lam viec voi mQt hp tpa d$ may. 
Diem zero may l£ di£m goc cua h$ tQa d§ lien quan tai may. Vj tri cua no 
khong thay d6i va do nha san xuit quy dinh. Ve nguy£n tac, diem zer6 may 
M tren may ti£n CNC nam tren tim cua mpt blch d&u trge chinh (hinh 55). 
Diem zero may M tren may phay dtmg CNC nSm tren cpnh goc trai cua 
ban may mang chi ti4t gia cong (hinh 56). 




Hinh 55 . Vj tri dilm z&rd vi dl&m tham chidu tr£n m£y ti£n 
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2. Diem tham chieu R, hinh 55 va 56 

M6i may cong cy CNC vai hp thong do hanh trinh tupng d6i chn co mpt 
diem kiem djnh, no phuc vy cho vipc kiem soat dong thai cac chuyen dong 
cua chi tiet va dung cu gra cong. Diem kiem djnh nay dupe goi la diem tham 
chieu R. Vj tri cua no dupe dpt chinh xac tren mdi true chuyen dpng nho* 
cong t£c cuoi. Cac tpa dp cua di£m tham chi6u so vai diem zero may luon co 
cung gi& tri so. Gia trj nay dupe dieu chihh c6 djnh trong bp di&u khien CNC. 
Sau khi bpt may, trude tien, phai chay t&t ca cac tryc v& diem tham chieu, d£ 
ki£m djnh hp thong do hanh trinh tupng doi. 



Hinh 56. V] tri cua di&m zer6 di&m tham chifeu tren m£y phay 

3. Diem zero phdi W 

Diem z6ro phoi W la diem g6c cua hp tpa dp lien quan tdi chi tiet gia 
c6ng. Vj tri cua no do ngupi Ipp trinh quy djnh theo dpc diem cua qua trinh 
gia cong thpc te. Thupn Ipi nh£t la lam sao de cac kich thuac cho tren ban 
ve co the dupe su dyng trpe ti£p cho Ipp trinh. 06 \ vcri chi ti£t ti$n, diem 
zero phoi, ve nguyen tac dupe nam p diem ben tr^i hope ben phai cua chi 
tiet gia cong tuy theo ben nao dupe ghi kich thupc (xem hinh 57). 

Diem 0 cua chi ti£t cung co the djeh chuyen trong chupng trinh NC, vi 
dy: khi chi tiet tipn chn dupe gia cong tu hai phia tren cac mui chong tarn. 
Trong trupng hpp nay, diem 0 cua chi ti£t nen djeh chuyen luan phien giua 
ben phai va ben tr£i cua chi tiet gia cong. 
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4. Diem zero dyng cy E 

Mot di£m quan trgng ti&p theo trong khong gian l£m vi$c cua may la 
diem zero dyng eg E (hinh 55). Diem zero dung cu gia cong tren may tipn 
CNC la mot di£m co djnh tren ban do dung cu - revolve, hinh 59. Tren may 
phay CNC di£m zero dyng cu E nSm tren tryc cua dyng cy (hinh 60). 

Trydc tien, he di£u khi£n CNC x6p t£t ca tQa d<j cua di£m dfch vao 
diem z£ro dung cy gia cong. Tuy vay, khi lap trinh tpa dg diem dich, ngyoi 
ta di/a vao mui cua dao tign hope tam cua dao phay. Dl di&u khi£n chinh 
xac mui cua dao tign cung nhir tarn dao phay dgc theo hanh trinh gia cong 
mong muon dyng cu gia cong phai dygc do het syc chinh xac. Dyng cy gia 
cong co thl dygc do ngoai may bSng c£c thi4t bj dieu chinh trirdrc, hoac 
tryc tiep tren may CNC bing dyng cy quang hgc dgc bigt. Cac gia trj da 
xac dinh nha dyng cy quang hgc dirge nh|p tryc ti£p v£o bg nhdr cua 
may. Ngygc lai n£u si> dyng may dieu chinh tryac, cac gia trj nay phai 
dygc nhgp bang tay vao bg lyu tru* gia trj higu chtnh cua h£ di&u khi£n cho 
timg logi dyng cy. 

De viec di&u chinh tryac dyng cy gia cong ngoai may CNC co th£ thyc 
hi£n dygc, ngycri ta c£n them hai diem. Do la diem dieu chinh dyng cy B 
cung nhy diem ga dyng cy A. 

Vj tri diim di&u chinh dyng cy B 
dii v6i dyng cy ti$n: 

B - di£m <5 j&u chinh dyng cy (cung 
diem zer6 dyng cy E) (hinh 59). 

L - chi&u d&i = khoing each ti> mui cA t 
t6i di&m dieu chinh dyng cy tren tryc X. 

Q - d§ vu*cyn ngang = khoang c^ch tt> 
mui cAi toi diem dieu chinh dyng cy 
tr£n tryc Z. 

R - ban kinh mui c£t. 

Hinh 59 , Diem di£u chinh dyng cy cua dao ti$n 
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V) tri di6m di£u chinh dyng cy B 
d6i v6i dgng eg phay: 

B - di&m dieu chinh dgng eg (cung la 
dt&m 26 rd dgng eg E) (hlnh 60) 

L - chieu d4i = khoang cSch tu? mui c5t 
i&\ <Jiem chinh dgng eg tren trge Z. 

R - b£n kinh dao phay. 

Hinh 60. Di&m di4u chinh dgng eg cua dao phay 

Vj tri di£m gd dgng eg A tr£n d£u 
revolve: 

A - dilm gd dgng eg = di£m zero lo gi 
dgng eg. 

Hinh 61 . Bi&m ga dgng eg tr6n d&u revolve 

Khi h$ thong dgng eg (can dao va 6 dao) diFp'c dpt vao c o c4u mang 
dao (vi dg, dau revolve), thi diem dieu chinh dgng eg B va diem ga dgng eg 
A trung voi nhau va tao th&nh di£m chuan cua dgng eg E. 

5. Diem they dung cy N 

£)iem thay dgng eg N la diem thuoc khong gian lam vi$c cua may CNC, 
tpi do dao co the du^c thay ma khong bj va cham. Trong ph&n Idn cac hp 
di£u khi£n CNC vi tri cua diem thay dao co the dpt c&u hinh dupe. 

II. D|t diem zero phoi W tren may tien CNC 

Cai dgt di&m zero phoi W sao cho phu hpp voi diem 0 cua ban ve. Nhir 
vay, kich thutfc cua ban ve co the slk dgng true ti6p de lap trinh. 

Vipc xac dinh vi tri di£m zero phoi W dira tren co so diem M - di£m 
z£ro may CNC. 
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Diem zero may tien, noi chung, dagc dat tren tarn quay cua mat bich 
tryc chinh, tai do mat bich cua mam cap dime ip sat (xem hinh 62). 

Khoang each gida diem zero may M va diem zero phoi W dime ky hi$u 
la z w , gia trj nay con dime g<?i la dQ djeh chuyen diem 0 va dirge nhip vao 
hg dieu khien CNC. 



Hinh 6Z G$t diem zero phoi tren may ti$n 

Cac bade thgc hign dgt diim nhir sau: 

Diiu kign: 

Tat ca cac dyng cy gia cong dirge do va lip tren dau revolve. Thiet bj 
kep dirge chuan bj va chi tiet gia cong dirge kgp vao chuin xac. 

1. B|t cong tic cho tryc chinh (quay trai chieu). 

2. Doi dyng cy de xac djnh diem zero phoi, co nghTa la quay dau revolve 
tai vj tri phu hgp, vi dy, T02. 

Chu y: phgm vi khong gian quay cua diu revolve phai dirge kiem tra 
trade d£ trinh va cham khi quay. 

3. Ra dyng cy cit cham vao mit dau phia trade cua chi tiet gia cong. 

Di chuyen dyng cy cit can than bing tay quay hoac cac phim co mui 
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ten chi hu-ong tirong i>ng cua he di&u khien CNC cho toi khi mui dao 
vach mQt d£u tren chi tiet. 

4. Nhap kich thirfrc do m#t dau mong muon (vi dg, 0,5mm) vao h£ dieu 
khien CNC. 

Ket thuc chirong trinh b§ng am phim 0 de xac nhan. 

(Kich thuoc do dope so dgng d& ti#n m|t trooc tgi z = 0). 

5. He dieu khi&n CNC (ou trCp gia trj dich chuy£n diem 0(z w ) 

Diem zero phoi W nho do dope djnh nghia ro rang, vi t<?a do X = 0 nam 
tren true quay. 

6. Mat trooc dope tipn theo kich thodc do da ode dinh. Di£u n^y can 
dope lou y khi I3p trinh NC. 

III. Bat diem zero phoi W tren may phay CNC 

Cung nho doi vdi may tiqn CNC, tren may phay CNC cai dSt diem zero 
phoi W cung phai phu hpp vdi diem 0 cua ban ve. Nho v|y, kich thodc cua 
ban ve co the so dyng trpe tiep de l|p trinh. 

Viec xac djnh vi tri diem zero phoi di/a tren co so diem M - diem zero 
may. 

Di£m zero mSy phay dong CNC, chu y£u, nam tren goc trai cua ban 
may (xem hinh 63). 



Hinh 63. O^t dilm zero ph6i tren miy phay CNC 


61 


Theo hirorig dan sir dung dirge mo ta dirori d3y ( co the x3c dinh 
khoang each giCra diem zero may M va di£m zero phoi W tren ba tpa 6q X, 
Y va Z, Cac gia trj nay dirge thong bao cho hg dieu khi£n CNC. 

Cac biroc thyc hign nhir sau: 

Dieu kien: chi tiet dirge dinh vj v3 kgp chat tren ban may. T4t ca cac 
dung cy dirge do chinh x£c d6i veri nhau. Cac gia trj hi$u chinh tu-ang irng 
dLrgc nhgp vao hg dieu chinh CNC. Kgp dyng cy ra (dyng cy dat di£m 0) 
va cho chay tryc chinh. 

1. Ti3n hanh dgt di£m 0 theo Z, hinh 64 

Ban may vdi chi tiet da dirge kgp di chuyen trong mat phang X/Y phla 
diroi true cong tac co dyng cy ra. Ol tryc chuyen d0ng, cho dyng cy ra ha 
theo hirong Z xu6ng be mat cua chi tiet gia cong (tren m£t phing X/Y), (xem 
hinh 64), cho tori khi xu3t hign m0t vach nho tren chi ti6t (khia d3u). 

Tai vj tri nay, dgt di&m 0 tren true Z va gia tri z cua di£m 0 cua chi ti4t 
W dirge chuyen ve liru trir tren h£ di&u khien CNC b3ng c3ch sir dyng 
phfm “1ST” - thu nhgn gia trj thyc. 



2. Tien hanh dat dilm 0 theo X, hinh 65 

Dyng cy r& dirge nh3c len va dich chuy4n ve phla vj tri ra moi theo tryc 
X. Tryc chinh vin quay, dyng cy r3 dich chuyen theo phuemg X tdi m#t ben 
cua chi tiet (m£t phlng Y/Z) (xem hinh 65), cho toi khi tao thanh m0t d3u 
nho tren chi tiet gia cong (khia d4u). 
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Hinh 65. 0$t 0 theo X 

Luc khia d£u tren true X phai chu y tdi ban kinh cua dyng cu phay 
dwqrc si> dyng khi nhap gi£ trj tren phfm 1ST, vi khi lap trinh NC luon slf 
dung tpa do tarn cua dyng cy. 

Neu dung cu phay - hinh 65, co ban kinh la 15mm, thi phai nhpp X = -15 
vao he dieu khien CNC, sau do xac nhan l?i blng phim 1ST - thu nhan gia 
trj thy>c, 

3. Tien hanh dpt diem 0 theo Y, hinh 66 

Dung cu ra djeh chuyen v£ vj tri ra theo true Y. Tryc chinh van quay, dung cy 
ra djeh chuyen theo phuang Y tcri mat ben cua chi tiet (m|t phang X/Z) (xem 
hinh 66), cho tai khi tpo thanh mpt d£u nho tren chi tiet gia cong (khia diu). 



Luc khia dau tren tryc Y phai chu y t6i ban kinh cua dyng cy phay diFprc s 
dung khi nhap gia trj tren phim, 1ST vi lyp trinh NC luon si> dyng tpa d$ t^m 
cua dyng cy. 
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Neu dung cy phay - hinh 66, co ban kinh la 15mm, thi phai nh£p Y = -15 
vao he dieu khien CNC, sau do xac nhgn lai b£ng phim 1ST - thu nhgn gia 
trj thy’C. 


IV. Luyen tap CNC 

1. Thiet l$p khong gian l£m wee cho may tien CNC, bang 5 


Bang 5 



Mota 

Nhap dO Mqu 

GQi cau hinh trong menu chinh 


F5 

c4u hinh 

ChQn may ti$n 


FI 

ho$c chQn F2 

GQi quan tri cau hinh 


F5 

quan trj cau hinh 

Thiet Iqp mQt ciu hinh mdri 


FI 

thiet l$p 

Nh$p ten mcW, vi du, DS2 

[ 

3 

dung phim vi&t t$n “DS2" 

thiet Idp 

ChQn c3c dt> li$u cho trimc, vi du, Okuma 

LB-IIC 


0 

F 

ho^cchQn | j | 

] cho tru>6c 


A 
















Bang 5 (ti£p theo) 



Chpn di&m c4u hinh “Khong gian mSy' 


ho#c chQn 


Thoat khoi menu ciu hinh may ti$n 


Tho^t khoi menu chinh 


2. Thiet l$p khong gian cho mq>t m&y phay CNC, bang 6 


Bang 6 


S6 

TT 

Mota 

Nh|p dO li$u 

1 

Goi c4u hinh trong menu chinh 


F5 

c4u hinh 
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Bang 6 (tiep theo) 



inrrrrv 


Ch<?n cac dO li$u cho trrn^c 


VI dg: MAKINO FX 650 


cho trucrc 


Moschinenroum 


ChQn di&m c£u hlnh “Kh6ng gian m3y" 


FI 

hope F2 chpn 

Thay d6i c£c di> li£u khdng gian m&y 


| 

thay d6i diem 
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3. D$t diem zero phoi W tren bp mo phong may ti$n CNC, bang 1 

Qua vigc dat diim zero phoi W m6i lien quan giCra hp tpa dp may va hg 
tQa <5p phoi dirge thiet Ipp. Diem zero phoi tirang Cmg vai diem 0 cua ban 
ve. Nha do, khi lap trinh c6 the sir dgng s6 do cua ban ve, hinh 67. 

Vai cac birac thao tac dupe mo ta a bang 7 co thi xac djnh dirge 
khoang each diem zero may M va diem zero phoi W. Gi£ trj Z nay con 
dirge ggi la dp djeh chuyen dilm zero z w . 
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B$t trgc chfnh quay theo tr£i 


Ch$y nhanh dao ti|n tdi c£ch m$t Tr§n phfm s6 In cac phim mOi ten I6n 
phlng dau khoang 5 mm xu6ng, cung vdi phfm Shift: 


| ft + | 4 — j dl chgy nhanh theo 


hu-dng - Z 


i i 

j 1 

1 1 


1LJ + I_ Li de chgy’nhanh theo 


hu’dng - X 









Bang 7 (ti§p theo) 


So 

TT 


Mota 


Nh|p dO li$u 



Cac chieu co the chuyen <J$ng: 

: chieu + Z 
: chi&u - Z 

: chi&u + X 
: chieu - X 


Tiep theo, chuy£n du xich tir 1 mm 
xu6ng 0,1 mm ho$c 0,01 mm 


F3 


F5 


F2 


cong gh$ 
gia so 
gia s6 0,1 


Djch dao tien theo hu-dng - Z, tdi khi n6 
tiep xuc vdi m$t phing cua chi ti£t (cdo 
nhe) 


Tnen phim so an phim mui tdn 
| 4 -1 saud6 


ESC V a 


F8 trove 


D$t diem 0 cua chi ti&t theo Z 


F4 


F4 


FI 


F8 


di£m zer6 phdi 
d$t diem z§r6 
d$t tQa dO Z 

dung phim viet “z + 1" vd vdi 
xdc nh$n (loong du* Id 1 mm) 


70 











Id 



C6 th& kiem soat gid 
trj Z bdng tga dQ hien 
thi cho d&m 0 turn 
thdi 


9 

Dyrig eg djeh chuy&n tg* do theo chieu 

Tr§n phim so an ede phim mui ten cung 


+ Z vd chi&u + X 

vdi phim Shift: 



n 

j + | [ de chgy nhanh theo 




hu'dmg + Z 



d 

j + | | d£ chgy nhanh theo 




hu^ng + X 

10 

Thodt khoi menu thilt l$p edng ngh$ 


trd v& 




trd v& 




trd ve 


4. D$t diem zero phoi W trong mo phong phay CNC, hinh 68 

Cung nhip tipn, trong phay qua vipc dat dilm zero phoi (W) ta co diem 
zero phoi tiro-ng Cmg vai dilm 0 trong ban ve. 

Cln lu’u y ring trong mo phong chi co dung cm chuyen d$ng. 

Vdi trg giup cua cac birdc thao tac dirge mo ta trong bang 8 c6 the xac 
djnh dirge khoang each giCra diem zero may M va diem zero phoi W theo 
tQa dp X, Y va Z. 
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0i4u‘kien: 



• Tat ca cac dung cy gia cong da 
du’p'c do va nSm trong 6 chi>a dao. 

• Chi tiet du’qyc djnh vj va kep chat 
tren ban m£y trong mo phong. 

• Vj tri di£m zero phoi W c&n n&m a 
goc trfcn ben tr£i cua chi tiet. 


Hinh 68. Di£m zero ph6i W 

Bang 8. 0$t zero phoi theo X, Y, Z 


$6 


W6 tk 


Nh$p d \i li£u 


G<?i phay CNC trong menu chinh 


FI phay 


Chpn thlet l$p c6ng ngh# 


F3 v$n 


h^nh 


B$t trgc chinh quay ph3i 


| J | dung phim vi&t “M03" va 
vdi x^c nh$n 


Doi dung cy c£t d& x^c djnh di£m zSrfi 
phGi 


I j | dung phim vi&t “T0202" vA 
veto x£c nh£n 


Chay nhanh dyng eg tdxi each bk m£t 
chi ti£t khoSng 5 mm 



0$t di&m 0 theo hiring Z. Trdn phim s6 
4n phim mOi t6n tirong Lmg cung vdi 
phim Shift: 

Vi dg: 


W 


de chay nhanh theo 
hu’d-ng - X 




Bang 8 (tiep theo) 


Nh$p di> li$u 




D& chgy ti&p chuy&n du xich tO 1 mm 
xu6ng 0,1 mm ho$c 0,01 mm 


F3 cong gh$ 


F5 gja s6 


F2 qias 60.1 



Di/a dgng eg theo chi&g -Z cho tOi khi Tren phim so 4n phim mui ten 

chgm v^o be m$t cua chi tiet (c^o nhe) 2 

+ sau d6 


8 0$t di&m 0 cua chi ti£t theo Z 


F8 kn tro v& 


1 1 dgng eg, diem z6r6 ph6i 

[ F4 j d$t di&m z§r6 

[f 5] d$t toa dO Z 
_ Dung phim vi&t “0" vd vdi 

[fs] 

I I x£c nh$n 
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Bang 8 (tiep theo) 



Tien hanh <5$t diem 0 theo hiring X 
Dgng cm chgy tg* do theo chieu + Z 


de chgy nhanh theo + Z 


Ou»a dung eg chgy hhanh v&phla 
diem 0 m6i c£ch m#t phing b§n 
khoang 5 mm 


de chgy nhanh theo - X 


2) Theo chieu - Z 


iJ d£ chgy nhanh theo - Z 


Du*a dgng eg chgy theo chieu + X cho 
toi khi chgm v£o m$t tr£i cua chi ti&t 
(c3o nhe) 
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Bang 8 (ti£p theo) 


S6 

TT 


Mo ta 


12 


D$t diem 0 cua chi ti4t theo X 



Nh?p dOli#u 


dyng cy, di&m z£r6 ph6i 


C&n Iiaj y t6i b£n kinh cua dyng cy 
Nh£p ca gia trj am, vi dy, -5 cua ban 
kinh dyng cy du-Qc si> dyng theo tryc X 


F4 


FI 


d$t di&m zero 
d$t tQa dO X 


Dung phim vi6t “-5" va v6i 



xac nh$n 


Gi£ trj X c6 the 
diPQc kiem soeit 
b£ng tQa dQ hien thj 
cho diem 0 ti>c thori 
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Tien h£nh d£t di&m 0 theo chi&u Y 


Tr§n phim s6 &n c£c phim mOi t£n cung 


Dyng cy chay ty» do theo chieu - X v£ 
sau do theo chieu + Z 


v&i phim Shift: 

de chay nhanh theo - X 
de chay nhanh theo + Z 
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Ou-a dyng cy chey nhanh v& phia diem 
0 m6i c3ch m$t triple khoang 5 mm 


Tr§n phim so an phim mOi ten tifomg Cmg 
vdi phim Shift: 



1) Theo chieu - X 

de chay nhanh theo - X 
- Y 

d& chay nhanh theo - Y 
-Z 


r~~i 


UU- 

2) Theo chi&u 

1 ^ 1 + llEndel 

3) Theo chi&u 



d& chay nhanh theo - Z 
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Mota 


Nh|p dC p lipu 


15 


Dung cy chay theo chieu + Y toi khi 
tilp xuc mpt phlng b6n phia trirdc cua 
chi tiet (c^o nhe) 


Tr§n phim so In phim mQi t§n 


9 

lend tj sau <56 
v£ 


ESC 


F8 In trovl 
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0$t dilm 0 cua chi tilt theo Y 
Llaj y ten ban kinh cua dao 

Nhpp ca gi£ tri 3m, vi dy, -5 cua b3n 
kinh dung cy di/yc sir dyng theo true Y 


^ dyng cy, dilm zer6 
d$t diem zero 


F4 

F3 


F8 


d$t tQa dQ Y 

Dung phim vilt “-5" va vdri 
x3c nh£n 



Gid tri Y cb the di/yc 
kilm soat blng tpa 
dp hiln thj cho diem 
Otu-cthoi 




17 


Dyng cy chay ty do theo chilu - Y va 
sau d6 theo chilu + Z 


Tr§n phim s6 In phim mui ten cung vd'i 
phim Shift: 

1 ft l + [Endel dl chay nhanh theo - Y 
tTl +1 8 t I de chay nhanh theo - Z 
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2.4. Dieu khien so tren may cong cu CNC 


I. Mach diiu khien ha va mach di4u khien kin 

He di&u khi£n hien nay tren may cong cu di&u khiln so la dieu khien CNC. 
Dac trong cua dieu khien nay la mot dodng tac dyng ha (hinh 69). He dieu 
khien cap cac gia trj chn vao may cong cy ma khdng try’c ti£p kiem soat no. 

Do la mOt mgch di&u khiln ho. 


□ 

□ 

m 

s 


dai tLPQng v&o (gia trj citn); 
dai luryng ra (gia trj thisc); 

dai IwQmg nhieu; 

b$ dSu khien . 



Hinh 69. Nguydn ly cua mach diftu khi&n hd- 


Vi mech dieu khien ho cung cap cac tin hi$u dau ra khong chinh xac 
nen c^n doge dieu chinh lai. Oi&u chinh la mdt qua trinh tac dQng, d do dai 
logng c&n di&u chinh doge thu nhan lien tyc doge higu chinh de co gia 
trj dung vdi yeu cau. 

V6ng t£c dpng kin n&y doge gQi la mech dieu khien kin (hinh 70). 




dp; luxmg vao (gia trj can); 



dai iuvng ra 


(gia trj thi/c); 



dai luyng nhiiu; 



thiet bj do; 



dai ftwng ra 


(gia trj thi/c). 


Hinh 70. Nguyen ly cua m^ch <3i6u khi&n kin 
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Tren may c6ng eg CNC mgeh dieu khi4n kin dupe irng dgng 6k dieu 
khi£n vj tri cac true. 


IL Diiu khien CNC 

1. Cau t$o chtec nang 

Diiu khiin CNC c6 nhiom vg giai ma chuong trinh NC va xi> ly tiip cac 
thong tin lien quan ton cong nghg v£ hinh dgng hinh hoc. V6i sg> ho tro cua ho 
diiu khien CNC, cac bo phin tirong i>ng cua may cong eg CNC du’oc dieu khiin 
diiu chinh di gia cong difoc cac chi tiet theo yeu cau. Cac chuc nang cua ho 
dieu khiin CNC gim: nhgp dCr li$u, xi> ly dO ligu v& xuit dO ligu (hinh 71). 


2. Nh$p dL/li$u va xCrly dCrli$u 

Vigc nhgp dO ligu trong dieu khiin CNC ve co ban diin ra trong khu vgc 
diiu khien bao gim ban phim va man hinh. & day cac chiromg trinh NC co 
the dipgrc thiit lip va quan ly, du ligu co the dirgrc nhgp vao ho^c goi mo 
phong chifcmg trinh. Chtrang trinh NC cung co the di/crc ghi nha hogc Ilfu 
trO dO ligu o b£n ngoai, vi do, tren bang to, hogc tnroc day tr£n bang dgc lo. 
Ding thoi n6 cung c6 kha nang lien kit vdi cac dO ligu ti> ben ngoai thong 
qua cac giao dign hay n6i mgng toi m£y tinh chu (van h^nh DNC), tgo ra v£ 
quan ly c£c chuang trinh NC (ho thing diiu khiin) tren mdiy tinh nay. 



| 1 | diiu khiin CNC; | 2 j xCrly edng nghg; m xi> /y hinh hoc; 

| 4 | gieu khiin thfch nghi; [ ~5 j hi$u chinh tnjc; | Q ] gid trj thi/c cua vj tri. 


Hinh 71. c£u true tfi&u khi^n CNC 
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Xir ly dCr lieu cua he di6u khi6n CNC co nhiem vy thiet lap dir 1i$u tip 
chirorng trinh NC, cac db lipu nay can thiet cho hpat dpng cua may cong cy 
CNC d6 gia c6ng chi ti6t. 

Cac dip lieu cong nghe de thyc hien cac cong viec nhir chon dao, chon 
chieu quay, dieu chinh so vong quay cua trgc chinh hoac t£t, mb nirbc lam 
mat. Chung dirge chuy6n vao cac bo phgn tipcmg Crng cua may cong cy 
CNC thong qua bo di6u khi6n thich nghi. 

Cac thong tin hinh dang hinh hoc cua chiromg trinh NC dirge biin djeh 
tip he dieu khien CNC, theo gia trj c&n c6, c6 !iru tim tbi cac birbe ti6n dao, 
cho tirng truyen dpng cua cac tryc. Cac hanh trinh chuy6n d$ng vira dirge 
tao ra, ti6p tgc du^gc dieu khi£n bon mpeh di6u khi6n kin cho cac vj tri cua 
tryc ti6n dao. 

3. Thyc hi$n cac chuyen dQng ch$y np/ suy 

Bien dang cho trirbc trong ky thupt dirge dan dat tir cac ph6n tip 
dirbng thang va dirbng tron. Do vpy h&u het t£t ca cac he di6u khi£n CNC 
ngay nay dirge trang bj hoan chinh vbi npi suy dirbng thing va cung tron. 
Trong cic he di6u khi6n CNC cua chiing ta cung co npi suy parabol bee 2 
va bee 3, npi suy dirbng xoin 6c va npi suy dirbng phi tuyen. 

Neu mpt dyng cy chpy theo dirbng thang tir mpt diem xu6t phit tbi 
diem dich khong song song vbi tryc thi gpi la npi suy dirbng thang. Be dpt 
dirge quy dpo thing cua dyng cy, cac chuyen dpng npi suy cua cac tryc 
tham gia phai dirge xac djnh phu hgp vbi nhau. Do viy ty 1$ birbe ti6n cua 
tirng true se 6n djnh hLrbng chuy6n dOng thing (hinh 72 va 73). 


Y 



2 


x 

Hinh 72. Ty 1$ bip&c ti6n c£c tryc 



X 

Hinh 73. Ty l£ bifbc ti6n cic tryc 
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Nguyen tac chuyln djch cua mpt dyng cy theo duomg ziczac, thing va 
cung tron trong mpt b£ mat dupe giai thich tot nhlt blng mot may ve voi 
cac dong co biroc. Dong co budc dupe dieu khiln bang xung dipn. Do cac 
xung dien am hope duong ma tryc cua dpng co quay gipt cue quanh mpt 
goc xac dinh theo chieu phai ho|c chieu trai. Dieu nay din toi, m6i true 
trong hai tryc cua may ve chi co the dpt dupe mpt gia trj quay xac dinh. 
Qua do may ve chi co the chay dupe cac dilm cua mpt Iu6i day tren b& 
mat ve. Nhu tren man hinh may tinh, mpt duong d6c hinh thanh boi c£c 
chuyen dong song song voi true cua diu may ve (xem hinh 74). 



Hinh 74. Ou’dmg djch chuy&n cua diu miy ve 


Npi suy djch chuyen cua he dieu khien CNC cung theo each thuc 
tuong tp. No tinh toan cac gi£ tri trung gian can thiet cho vipc noi suy va 
chuyen chung nhu la nhung gia tri cin cho mpeh dilu khien km. 

Truong hpp npi suy duong thing, hai hope ba tryc ding thoi djch 
chuyen (hinh 75), trong do cac chuyen dpng cua chung dupe ph6i hpp theo 
mpt ty Ip nhlt djnh. 

Npi suy cung trdn (hinh 76): dyng cy di chuyen tu mot diem xult phat 
theo mpt quy dao dpng cung tron. Chuyln dpng cua dyng cy co the cung 
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ho?c nguvc chi£u kim d6ng h6. dpt 61 r<yc quy dgo dgng eg l£ dang 

cung trdn, ede chuyln d$ng djeh chuy£n a ca hai trge phai difcyc ph6i hgrp 
vai nhau, phg thu$c vao ca quang duang da djeh chuy£n. M6i trge chuy&n 
dpng theo dang hinh sin cung nhu* cosin. Giao thoa cua ca hai trge cho ra 
cung trdn. 

M6i trge cua mSy c6ng eg CNC nh$n tin hi£u djeh chuy&n ti> h£ th6ng 
di&u khi&n CNC. 



Chuy&n <IQng n0i suy cua but v§ Chuy4n tf$r>g nOi suyxua but v€ 



Hinh 75. N0i suy du’dng th5ng Hm/i 76. U$\ suy cung trdn 

C3c tin hi$u ndy du^c ma hoa v£ dg*a vdo chirang trinh NC d§ cho. 

Chung duve xi> ly bai b$ di&u khiin vd chuy£n ti£p tdi d0ng ccr chuyin 
d$ng ti4n. Hdnh trinh djeh chuyin cua dgng eg du^c cho trirac chinh x£c 
trong chifang trinh NC. Tuy theo dang djeh chuyin ta ph£n bi$t cdic loai 
di&u khi£n sau: 

• Oi4u khiin dilm 

• 0i£u khi&n doan thSng 

• Oi&u khiin congtua (congtua duve hilu Id m0t du*dng ho$c mpt m$t bM ky): 

- Bi&u khi£n congtua 2D. 


6 - CNK1 
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- Dibu khi£n congtua 2V 2 D. 

- Gi&u khibn c6ngtua 3D 
1. Dieu khien diem 

Day la ki&u di&u khibn dan gian nhbt. Trong dieu khiln dilm, mpt dibm 
dich dupe ti&p c£n vbi t6c d$ nhanh, tgi day qua trinh gla c6ng se dupe thy>c 
hipn (xem hinh 77). Vdi each thuc nay, cac d£m dich khde \hn lupt dupe ti6p 
can dieu khien va gia cong. Dibu khiki di£m chi dupe thyc hi£n trong hdnh 
trinh nhanh cua mdy vai t6c d$ ti&n F MAX cua ban may ho#c xe dao. 



Di&u khi£n di£m dupe ung dyng khi chi cin gia cong tgi m$t s6 di£m 
nhit djnh, vi dy nhu khoan, khoet, doa, taro ren, hdn di&m, dap dpt. 

2. DiSu khiSn do$n th&ng 

Vdi di£u khi&n dopn thing, hdnh trinh dich chuyin vdri lupng ti4n dao 
dll dupe lap trinh cua dyng cy cat chi co thl dupe di&u khibn song song 
vpi mpt tryc (xem hinh 78). 

Bibn dgng cua chi tibt gia cong dupe tao ra chi cb thl Id ede dubng 
song song vdi tryc. 

Dieu khien dopn thang dupe su dyng trong ede trudng hpp chi gia 
c6ng trbn m£t phdng song song v6i bdng mdy, vi dy nhu tipn try ho$c tipn 
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m£t diu. d cac truing h<?p n£y vi$c gia c6ng chi diSn ra theo mQt hupong. 



Hinh 78. EH6u khiin do?n thing 

3. DiSu khien congtua 

Vdi di&u khiin c6ngtua, h^nh trinh djch chuyin (dutirng thing, dirdng 
nghteng, difang cong t dipcrng phi tuyin) c6 thi du’grc diiu khiin trong m$t 
phing hay trong khong gian. 

Bi£n dgng bit ky c6 thl dugrc gia cong du&i tac dpng>ph6i hpp c6 diiu 
khien cua hai hope nhiiu d$ng ca birdc tiin (hinh 79). Bi c6 thi thi/c hi$n 
ding thbri chuyin dgng & cAc trge m£y, tripac d6 cA c gi£ trj trung gian - tr&n 
do thj diFcrc djnh nghTa toin hpc tir diim xuit phat t£i diim dlch - phai 
dipgrc h$ diiu khiin CNC tfnh toan. 


Hinh 79. Di&u khiin c6ngtua tr6n miy tiftn CNC 
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Tuy theo s6 tryc cd thi diiu khiin dupe ding thdi ngudi ta chia diiu 
khiin congtua nhu sau: 

a) Diiu khiin cdngtua 2D 

Vdi diiu khiin 2D, hai tryc c6 thi dupe diiu khiin ding thdi, nhu v$y 
chuyin dong thing hay dang trdn cua dyng cy c6 thi dupe thyc hipn tren 
mpt m£t phing (hinh 80). 



Hinh 80l Diiu khiin c6ngtua 2D 

Niu mpt mdy phay CNC co 3 tryc, diiu khiin congtua 2D cd nghTa la 
cac bidn dang c6 thi dupe phay vdri diiu khiin hai tryc. Tryc thu ba phai 
dupe tiin dao d$c lap v6i hai tryc kia. 

b) Diiu khiin cdngtua 2V 2 D 

Diiu khiin 2V 2 D cho phdp chuyin dpng cua dyng cy trong nhiiu m§t 
phing, trong d6 npi suy dupe chuyin dii tucrng ung tai hai trong ba m$t 
phing chinh. 

Trong diiu khiin 2V 2 D ca ba tryc diu diiu khiin du^c, tuy nhien trong 
m6i m$t phang luon chi cd hai tryc dupe diiu khiin ding thdi. Tryc thu ba 
dupe gQi 13 tryc 3n dao. 

Tuy theo m§t phing gia cong dupe chon m3 ede tryc khde nhau dupe 
diiu khiin ding thori, nhu vay c3c chuyin dong cd th4 tren nh&ng m$t 
phing sau: 

- M$t phing X/Y (hinh 81). 

- M$t phing XIZ (hinh 82). 

- M$t phing Y/Z (hinh 83). 
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Hinh 81 Bi&u khi^n c6ngtua 2^0 (m$t phlng X/Y) 



Hf/ift 82. Di&u khiin cdngtua 2 V 2 D (m$t ph&ng X/Z) 



Hinh 83. D&u khi6n cdngtua 2V 2 D (m*t phing Y/Z) 

c) Biiu khiin cdngtua 3D 

Trong diiu khiin 3D, ba tryc ding then du^c npi suy. Nhdr do cho phep 
thy>c hi$n chuyin d$ng khong gian ba chiiu cua dyng cy (hinh 84). 
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Hinh 84. Bfdu kh&i cdngtua 3D 

Nhcr 66 c6 thd gia cdng difpc cdc bien dang rdt phirc tap, vi dg, che 
tao dao cdt, 6%c bi$t trong chd tao khu6n miu gia cong trong mpt idn kpp. 

Ngdy nay hdu het cac mdy cong eg CNC dupe didu khidn cdngtua 3D. 

IV. V*n hanh DNC 

1. D$c diem cua v$n hAnh DNC 

DNC Id chir vidt tit cua Direct Numerical Control vd du>pc xem Id kidu 
v$n hanh trong d6 nhidu mdy NC va CNC cung nhip nhidu thidt bj khac nt>a 
dupe n6i vcri nhau, d6 Id ede thidt bj didu chinh trirdc dgng eg, mdy do, vj 
tri lap trinh vd hp th6ng qudn ly v|t li$u vd dgng eg cdt (hinh 85). 

Vipc kdt ndi gii>a ede thanh phdn cua m$t hd thing DNC dupe thg-c 
hipn qua mpt dirdng din di> li$u. Do truydn dCr li£u trg*c tidp nen cho phdp 
bo bO chtra d£> lidu nhu* bang 16 , bdng ti>, dTa cung nhur ede may dpc, may 
ghi edn thidt. 

Dae didm ca ban cua van hanh DNC Id sp* quan ly va phdn chia th6ng 
tin. 0d c6 thl xdc djnh vd phan phdi ede thong tin ndy theo ydu cdu, edn co 
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sg* giao di$n d$c biit, qua 66 tit ca cac bq phpn trong mpng DNC dupe nil 
v6i may tinh chu. May ti'nh chu c6 thi xac dinh cac thing si may, thong s6 
gia edng, chuyin dii che dp hpat d$ng, nai luu tru hpp mgc dlch, dpc va ghi 
cung nhu diiu khiin tg> dpng tu xa m&y tinh cua may CNC dang hpat dpng. 



Hinh 85. c£u true ctia mpt hi thing DNC 
2. Nh$p va xisly dO li$u trong v$n hanh DNC 

Nha ciu true cua hi thing DNC (xem hinh 85) co thi nhpp du liiu vao 
Cetc may kh£c nhau. C6c may niy co thi d$t ebeh xa nhau. 

Nhung chuang trinh NC nho co thi dupe viit trpe tiip tren m£y edng 
eg CNC. Oi thiit lap chuang trinh NC Ian, phuc tap, ndn su dgng cic vj trl 
lip trinh bin ngoii. 

MOt hp thing DNC thubrng c6 cic chuc ning ca ban sau: 

• Luu trO va quan ly cic chuang trinh NC. 

• Ph3n phii dung thai gian chuang trinh NC din cic mSy. 

• Nhin Ipi cac chuang trinh NC d5 dupe si>a hoic til uu hoa tu miy 
vi bd luu tru du liiu trung tarn. 

Di dpt dupe mge tiiu ndy trong hp thing DNC co m$t trung tarn quan ly 
cac chuang trinh NC. Chuang trinh dupe thiit lip hoic tii uu ho£, dupe 
truyin qua dudng din du liiu vi miy tinh tuang ung. Niu miy edng eg CNC 
khong trang bj von cong giao tiip DNC dpc bipt thi m$t bd diu cuii DNC se 
diiu khiin ti chuc truyen du liiu giua hi dliu khiin CNC v6 m£y tinh chu. 
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Tuy theo trlnh <Jq ciu t$o cua h$ thing DNC mi cic chuc ning sau c6 
thl dupe b6 sung: 

• Quan ly trung tim dgng eg dt va dc dCr lieu hi£u chinh dung eg clt. 

• Kit noi vai cic thiit bj dilu chinh trade dgng eg cat. 

• Quan ly chi tilt gia c6ng va cic palet - (palet la cic tim tiiu chuin 
di kpp phol). 

• An djnh va phin chia thdi gian cho cic bade gia edng. 

• Biiu khiin d6ng vpt lipu. 

• Bam bao an toan trung tarn cic thanh phin dCr li$u ti>c thdi. 

• Thu th|p trung tarn cic d Cr lipu v$n hanh va dir li$u may (BDE, 
MDE) vdi x£r ly d6 hpa. 

• Lpp trinh NC vdi bien djeh postprosessor. 

• M6 phong d6 hQa vdi bilu diin bien dgng cua dgng eg, cua thiit bj 
kpp vi cua chi tilt. 

3. Lfu diSm cua hanh DNC 

• Vl£c dng dgng v$n hinh DNC so vdi miy c6ng eg CNC dan le cd 
cic uu diim sau: 

• Cai thiin ti chuc xi nghipp. 

• Cho kha ning truy cip nhanh dc chuang trlnh vi thdng tin hS tro^. 

• Giam dupe thdi gian ddng may cua may CNC do cic chuang trinh 
NC, dgng eg, vlt lieu lien tgc dupe chuin bj sin sing. 

• Giam l6i nh|p dtp li$u. 

• Vi$c kilm soit di> li£u van hinh va du li^irmiy (BDE, MDE) cho 
phep ngudi vih hinh miy bao quit thudng xuyin vi lip hi sa cic 
thong si san xuit (thdi gian chpy miy, thdi gian phg, thdi gian 
dung miy), chi din bao tri vi nguyin nhin dung miy. 

4. Luy$n t$p a xu&ng 

Diln giai cic dang dilu khiln CNC khac nhau trin miy cong eg CNC 
hi$n c6. 
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Nlu c6 may cong eg CNC dilu khiln dilm v& doan thing c6 thl md phong 
cic dang dilu khiln niy v6i sg- tror giup cua c£c chi tilt gia edng tircmg Cmg. 

VI dg: 

• Dilu khiln dllm: 

May phay: chay nhanh dl dinh vj dgng eg khi khoan 16. 

• Dilu khiln doan thing 

Miy phay: chay song song vdi mgt trge. 

Miy ti|n: chay song song vdi m|t trge. 

• Dilu khiln cdngtua 2D: 

Miy phay: chay thing theo hai trge dl tao m$t dudrng thing xi£n. 
Miy phay: chay theo chuyln d|ng trdn dl tao 1 cung tr6n. 

Miy ti|n: ti|n hole ti|n ve cung trdn. 

• Dilu khiln cdngtua 2V 2 D: 

Miy phay: chay cic dirtmg thing xidn cic m$t phing khic nhau. 
Miy phay: chay^huyin d$ng tr6n tren cic m$t phing khic nhau. 

• Dilu khiln cdngtua 3D: 

Miy phay: chay dc dirlrng thing tren 3 trge ding th<iri. 

Miy phay: chay chuyln dQng trdn trong khdng gian. 

2.5. Hieu chinh (bu) dung cy cat cho gia cong CNC 

I. Y nghta va muc dich cua hi|u chinh cac gil tri dgng eg clt 

V6i hi|u chinh dgng eg clt, chi tilt gia cong du^c l£p rit dan gian ml 
khdng cin quan tarn tdi chilu dli si> dgng thgc hay bin klnh cua dgng eg. 
C6 thl sir dgng trge tilp dc thdng s6 cua ban v£ chi tilt gia cong sin c6 dl 
lip trinh. Clc s6 do cua dgng eg II chilu dll hay ban kfnh dao phay, bin 
kinh mui dao ti|n dlu du>pc h| dilu khiln CNC tg r d|ng tinh din. 

1. Hi$u chinh chiSu dai c£t dyng cy trong phay ti$n 

Hi|u chinh chilu dai dgng eg clt tren ca so dilm chuin tao dilu ki|n 
1am can d6i giOa chilu dli dgng eg cho trirdc vl thg’c tl, vl dg nhir qua mli 
lat dgng eg clt. Chilu dli nly cua dgng eg clt phai duve h| dilu khiln nh|n 
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bfet. Muon v|y, chi&u 6i\ L la din thi£t, c6 nghla dn do khoang each giu>a 
diem hieu chinh dyng cm dt B v& mui dao, sau do nh|p vao h$ di£u khiln. 

Doi voi dao phay chieu dai L xic djnh theo hi/ong Z (hinh 86). 

Trong dao ti$n, xic djnh chi&u dai L theo hu^ng Z (xem hinh 87). 

B - CB&m hi$u chinh dung cu c&t ( 2 &rd dung cu E). 

L - chi&u dii~ khoing cich tir mui dao td i (Him 
hi$u chinh dung cu c&t theo Z. 

R - bin klnh dao phay. 


Hinh 8$. Gii tr\ hi$u chinh dyng eg 6- dao phay 




fl - &&m hi$u chinh dung cu c&t (z6r6 
dung cu E). 

L - chi&u dii ~ khoang cich tCr mui dao 
t6i <$&m hi$u chinh dung cu c&t theo 2. 
Q - kho&ng cich tirmOi dao t&i <S&m z&rd 
dung cu c&t theo X. 

R - bin klnh mui c&t 


Hinh 87. Gi6 trj hl$u chinh dgng eg & dao ti$n 

Trong di&u khiln CNC nhCmg gia trj hi#u chinh dyng cy dt n£y dippc lieu 
tn> trong b q Ilfu tri> hi$u chinh, cr 66 trong h^u h£t cic he dilu khi&n CNC c6 
th£ mo ta tai 99 dgng eg dt. Trong su6t qui trinh gia c6ng cic q\A trj nay 
phai diroe kich hoat. Vi§c goi di£n ra ben trong chirang trinh NC, vi dg, v6i 
dja chi H ho£c vj trf ti/ong img dg > ki6n tarGc trong ti> l$nh T. 

2. Bu bin kinh dung cu c&t 

H# di&u khi£n CNC co khi n3ng bu bcin kinh dao phay tr§n miy phay 
cung nhu> bu b^n kinh liroi dt tren dao ti#n. V6i trp giup n£y bien dgng 
hoan thanh cua chi ti&t gia cong c6 th& du-pc lap trinh trg'c ti^p khi xay 
dymg chipong trinh NC. 
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a) Bu ban kinh dao phay 

E)4 dyng cy gia cong du><?c cic bien dang di lip trlnh vdi d$ chinh xac cao, 
duting chuyin ding cua diim tarn cua dyng cy phai chay song song v6i du*ong 
da lip trinh. Ou'ong niy cua tam dyng cy goi 1i dirdng c£ch d&u (hinh 88). 



Difdng cich diu l£ dirarng chuyin dyng cua tam dyng cy, n6 ch?y 
cich dLfang biin d$ng da lip trinh mot khoang khdng d6i. Tyi ch5 chuy&n 
d$ng khdng lien tyc, nghla li tyi g6c trong hoic g6c ngoii (hinh 89 v£ 90), 
phin chuy&n d6i cua dirang cich deu diryc phit triin theo nguyin tic diiu 
khiin riing, vi dy dira vao m$t cung trdn. 


r—I (JifCmg dupe l$p trinh 1 I 

1 |_| du&ng duve i$p trinh 

—i dirbng t&m dung cy dS di r—1 

2 | 2 | difCmg tim dung cu 03 <% 




Hinh 89 . Gdc trong kht phay Hinh 90. Gdc ngo&i khi phay 

T$i gdc trong hinh th3nh 6Ir&ng cung T$i gdc ngo&i dao phay thu c h&n 

tuvng ung vdi bdn kinh cua dao phay m$t dirdng cong bu 

Hi dieu khiin CNC tinh toan du’d’ng tim dao phay song song vdi biin 
dang phyc vy cho viic gia c6ng, tren ca sd ban kinh cua dao tirong i>ng 
chi>a trong b$ liru tru* hi$u chinh cua dyng cy. Trong ban thin chuong trinh 
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NC chua c 6 gii trj bin kfnh cy th£ m3 chi c 6 ng hieu chinh (Jirpc gpi ra. 

VI co hai kha n3ng lien quan tai gia cdng, nen he di&u khi£n NC cdn 
(Jlp< 7 C thong bio, lidu qua trlnh gia cdng ckn thy-c hi$n & ben trii hay bdn 
phai cua dudrng bidn dang <33 l£p trlnh (xem hlnh 91). 



ra b6n tr6i cua bi$n dang 
[~ 2 | b£n ph&i cua bi6n dang 
| 3 j bi£n dang (Surge i$p trinh 


H)nh 91. Hiring gia cdng khi bu bin kfnh dao phay 


C3c hinh 92 va 93 bi£u difin vi$c ly>a chQn bu ban kfnh dao phay phy 
thu$c v3o vj trf cua dung cy trdn cor so diperng bien dang c&n ho3n th3nh, 
khi gia c 6 ng ngoii (hinh 92) v3 khi gia cdng trong (hinh 93). 




Hlnh 92. Bu bin kinh dao phay khi 


ra 

gia cdng ngoii 


bin tr&i cua btin dang 

1 

2 

bin ph&i cua bi6n dang 

~2~ 

T~ 

bten dang (Surge t$p trinh 

s 


Hinh 93. Bu bin kfnh dao phay khi 
gia c6ng trong 
bin trtu cua bibn dang 

b£n phdi cua bfen dang 
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Tuy nhidn c6 nhumg chuy£n d$ng kh6ng chn phai bu ban kinh dao 
phay, vi dy nhu* cac l8 khoan, di&u ndy phai du^c thong bao cho h$ di£u 
kht£n CNC biet bang cac l£nh tirang irng. 

b) Bu ban kinh mGi dao 

Khi ti$n, thay vi ban kinh dao phay, ban kinh mOi dao dirorc bu, vi h$ 
di&u khien tinh toan hanh trinh chuy8n djch ti> mDi dao ly thuy8t. Mui dao ly 
thuy8t nay chuyen dyng dQC theo difdmg da lap trinh. 

Vi kich thifdrc dyng cy thi/c t8 - ban kinh mDi dao cua dyng cy tiyn - 
khdng dupe chu y n£n xu8t hiyn nhi&u l5i khi ti£n. Do d6 thipcrng d£ lyi cac 
cung tron a g6c trong cua bidn dang (hinh 94). 

Khi dyng cy djch chuyln khdng song song vc5ri tryc X ho£c tryc 2 se 
gay ra sai l£ch dang k& v8 kich tturoc va hinh dang (hinh 95). L5i nay duprc 
ha di8u khiln CNC loyi bo b£ng sy bu ban kinh mui dao. 



1 b£n dang duvc l$p trinh 
|~2~| &&mc&tly'thuy& 

m lu&i c&t /y thuyit cua dung cy 
| ^ | iu&i c&t thyc cua dyng cy 

s g6c bidn dyng, khdng duvc gia cdng do b£n kinh cua luOi c&t 
Hinh 94, Ldi khdng trinh khdi ti$n: git> lai 96c lirgrn bifin dang 
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□ 

a 

a 

a 

E 


bi§n dang duryc l$p trinh 
diSm cit ly thuySt 

tu&i cSt ly thuySt cua dung cu 

lu&i cit thi/c cua dung cu 

6q l$ch loi so v&i bien dang dirge 
l$p trinh 


Hinh 95. L6i khi ti$n: kich thirdc ph&n edn kh6ng dung nhu’ bi&n dgng dirgrc lap trinh 

Vj tri cua di/cmg djeh chuy&n thi/c cua dyng eg clt (diromg each 6k u, 
hinh 96) dippc hp dieu khi&n CNC hipn dpi tinh toan ty> dpng vdri hipu chinh 
ban kinh lipai clt. 



m during bi§n dang duxyc l$p trinh 

| 2 | Qu? dfco t§m do h$ diSu khiin CNC tlnh todn (dwemg edeh dSu), tr§n dd dung eg 
se djeh chuyin khi gia edng 

Hinh 96. Du&ng c^ch d&u khi ti$n 
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Dl co dieu nay cln c6 ba dilu kipn ca ban sau: 

1. Ban klnh mui dao clt phai diron lu*u san trong bp Iiaj tru* gia trj hipu 
chinh cua h| dilu khien CNC. 

2 . Vi tri cua mui dao clt (vecta gi£ trj hipu chinh ban klnh mui clt) phai 
du’Q'c hp dilu khiln CNC nhan bilt. 

3. Himng gia cong cua dung cy clt lien quan tdi bien dang phai dipqrc lap 
trinh taang ung khi lap trinh NC. 

Dl dieu khiln co tlnh toan dung dilm clt thyc khi gia cong, g6c mui clt 
dupe mo ta cho m6i dyng cy blng vecta bu ban klnh mui clt (vecta SRK). 
(y do vecta SRK cho bilt vj tri cua goc mui clt theo I va K (hubng X- v3 Z) 
so vai tarn cua mui clt (xem hinh 97). Vecta SRK, trudn hit, dupe xac 
djnh trong b0 quan ly dyng cy cua bQ mo phong CNC cho tCmg dyng cy. 


lu&i cSt ly thuySt 
(TiSm dt ly thuySt 
Iw&i cit thi/c 

vector gia tri bu bdn klnh lu&i cSt 
R - bin klnh lu&i cSt 



Hinh 97. Vecta gia trj bu b£n kinh lirPi clt 

Tuy theo luai clt cua dao tipn dupe su dyng nlm a goc phln tu lam 
vipc nao, ma mpt vecta gi3 trj bu b£n klnh luai clt khac phai dupe nhap 
vao hp dieu khiln (xem hinh 98). Khi nhap gia trj bu b3n klnh I va K cln luu 
y tdi dlu xult hipn tu d6. 

Gia trj tuang ung cua dyng cy hipn huu phai dupe d£t cho ban klnh 
lu&i clt R (vai luu y ring tryc nlm ngang la Z, tryc thing dung l& X). 
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Lw&i cSt trong ph&n tir Idm vi$c s6 3 
cd bdn klnh hrcri cdt R = 0,8mm. 

TCr tided gid trf I vd Ksau: 

K = -0,8 

I = -0,8 


Hinh 98 


in tir l&m vi$c 

1 ^ 1 g6c phin tir 1: K = R 

cua dgng eg 


1 = R : GO 9 6c P h ^ n tir 2: K = -R 

1 = R; 

| 3 | g6c phin tir 3: K = -R 

1 = -R; | 4 | g6c phin tir 4: K = R 

1 = -R; 

| 5 | gdc phin tir 5: K = R 

1 = 0; | 6 | g6c phin tir 6: K = 0 

I = R; 

| 7 | g6c phin tir 7: K = -R 

1 = 0; | 8 | g6c phin tir 8: K = 0 

1 = -R. 


Sau day la mOt vi dg v& x&c djnh gia trj bu I va K (hinh 99). 
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Hinh 99. Vi dg vfe gia trj cho vecta gia trj bu tom kinh lirGri clt 
















Khi g<?i bu ban kmh lu-ai cat trong chtrang trinh, hp di£u khien CNC 
phai dirac thong bao vj tn cua dao tien theo hirdng chuyen dQng bang cac 
lenh tu’O’ng Cmg: 

+ Dao tien, nhin theo hircmg dich chuyen, nlm a ben trai cua 
dudng bien dpng. 

+ Dao tien, nhin theo hirong dich chuyen, nlm a ben phai cua 
diFdng bien dang. 

Trong cac hinh tir 100 + 103 bieu di6n viec lap trinh bu ban kmh liroi cat 
phu thuoc vao vi trf cua dung cu so vdi duong bien dang can gia cong. 

- Khi gia cong ngoai (xem hinh 100 va hinh 101). 

- Khi gia cong trong (xem hinh 102 va hinh 103). 




hiring gia 


cong cua dung cu 
ben trii cua biSn 


dang 


a 


bien dang 


duyc l$p trinh 


Hinh 100. Bu ban klnh lu^i cfit khi ti^n ngo^i ben trai qua bi£n dang 





hiring gia c6ng 
cua dung cu ben 
phai cua bien 
dang 

biSn d$ng duyc 
lap trinh 


Hinh 101. Bu ban kmh lirdi cat khi ti$n ngoai ben ph3i cua bien d?ng 


7- OIK I 
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Hinh 103. Bu ban kmh lir&i cit khi ti$n trong b|n phai cua bien d^ng 

| 1 | huvng gia cdng cua dyng cy ben ohai cua bien dang 
| 2 | bi$n dang duvc lap trinh 

Tircmg nhir l$p trinh chi ti4t phay, bien dang c£n gia cong khong can 
tinh chuy4n doi ma dirge Ipp trinh tn/c tiep tu* ban ve. Khi gia cong tipn 
cung vpy, bu ban kinh Iltom cat phai dirge chpn blng cac Ipnh tirang irng. 


II. Bo va dilu chinh dung cu veri thiet bj di§u chinh 

04 sir dyng hieu qua m£y CNC, viec do dung cm gia cong (di4u chinh 
tnrac dgng eg) du’p'c thirc hipn ben ngoai may cong cy CNC. & do, ngirai 
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ta sir dung may do va dieu chinh tome dung eg van nSng. Khai niem “van 
nang” a ch6 dao tign va dung eg phay dage do vcri cac can ga khac nhau 
va gia tri dieu chinh tirang Crng dirge xac djnh. Ooi vai may do va dieu 
chinh dung cu hign dai, cac dCr ligu da xac djnh co the dirge chuy£n trge 
tiep tcri he dieu khien CNC cua may cong eg thong qua DNC cung nhir c£p 
vao bQ Imj trCr dCr lieu hoac may in. 

1. Cau t$o va chirc nang cua thiet bj dieu chinh truve dung cu 

Thiet bi dieu chinh trircrc dgng eg thgc hign xac dinh gia trj dieu chinh 
dgng eg cua dao tign, cung nhu> dao phay, khong co no viec lap trinh bien 
dang chi tiet gia cong la vo nghla (xem phan ve bu ban klnh dao phay (hinh 
88) cung nhir bu ban klnh lirai cat dao tign (hinh 95)). 



Hinh 104. Thi£t bj do dyng cy va di6u chinh triple ZOLLER H420 
Thiet bj dieu chinh trirac dgng eg, hinh 104, co cac bp phgn chinh sau: 

• D& may. 

• Ban tragt chu' thgp. 
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• Gia 6b m£y chi£u. 

• Bp gS dyng cy. 

Tiep theo, de do cac gia trj bu dyng cy con cbn co thiet bi do dipn tCr va 
bQ lu-u trO' de trO cac dO lieu, vi dy, ban kinh dao phay R va chi£u dai L. 

2. Cac bir&c do va dieu chinh dung eg 

Myc dich cua cac cong vipc nay la xac djnh chinh xac chieu dai L va 
chieu vuoti ngang Q cua dao tipn (xem hinh 105), de co th& thong bao cho 
hp di&u khien CNC cac gia trj di&u chinh tirang ung theo hwang X va Z. 



B - dierh hi$u chinh dung eg 

L - khobng cich tie mui c&t vb dtim hi$u chinh dung cy cdt theo Z 
Q - khobng ebeh giira mui cdt va 6iSm diSu chinh dung cu theo X 

Hinh 105. Do dao ti$n 

Cac bu'dc do mQt dao ti^n bang m§t thiet bi dieu chinh truac dyng cy 
dirprc mo ta du'eyi day: 

• Kpp dao tipn can do vao 6b u revolve tLrang img v6i 6 dao. 

• Bpt may va hipu chuan m^y do va di&u chinh dyng cy. 

• Go dao ti$n: 

- Vbi su 1 trp 1 giup cua tai li$u chi d5n sip dyng may, djeh chuy&n 
bang may vdi dao tipn c£n do theo hipbng Xv^Z (xem hinh 106). 
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Hinh 106. ChO th|p trong thj kinh quang hpc cua may khi djnh vj chinh xac mui dao ti£n 

- Mgc dich cua chuyen dOng djch chuyin nay la dieu chinh chinh 
xac lirai cat dao tien sao cho no nim dung vao chO thap trong thj 
kinh quang hoc cua may do. 

- Bay gia co the doc chi&u dai L va chieu ngang Q cua dao tien 
tren bp hien thj cua may do. 

- Cac gia trj nay tirang irng vai cac gia trj dieu chinh cua dao tien 
theo X va Z. 

• Llpu tap cac gia trj di&u chinh do du'p'c: 

- Gia trj di&u chinh ho|ic du'Q'c tap hap bing tay thanh bang di 
sau do co thi nhpp vao may CNC. 

- Hoac cac gia trj daac chuyen trac tiip bing dirang din du* lieu 
giCra may do va he dieu khien CNC trong van hanh DNC. 

• Thao dao tien 

Dao tien dirac thao khoi may do de co thi tien hanh do cac dung eg khac. 

III. Do va diiu chinh vd'i sip tre? giup cua may CNC 

1. Do tn/c tiep tren may ti$n CNC 

Vipc do trg*c tiip dgng eg tren may cong eg CNC cho tai nay chi mai 
thg»c hien tren may tien CNC. 

Khi do dgng eg trg>c tiip, chi ti&t dime gia cong vai dao dirac kpp bat 
ky (vi dg: tipn trg). Sau do chi tiet du>ac so vai diem zero may M. Gia trj do 
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diKp-c nhpp vao bp lu»u tru* di&u chinh dung eg cua he dieu khien CNC. 

Tiep theo dao thi> hai dirpc g3, xe dao di tdi dung vj tri cua dao thu* 
nh&t va bien dang chi tiet da tipn dupe chpy Ipi. TO vj tri thuc mai cua xe 
dao, he di&u khien tinh gia tri dieu chinh cho dao thO hai. 

0o dung cy trpc ti£p t6n nhi&u thOi gian, nhirng khong tieu hao them 
vat lieu. 

2 . Xac dinh do venh giCra gia tri can va gia tri thpc bing cac phuong tien 

ky thu$t kh&c nhau 

a) 0o dung cu qua dung eg chuan tren may phay CNC 

Mpt phifcmg phap do dung cu thong dung tren may phay CNC la xac 
dinh do dai khSc nhau cua cac dao phay vai trp giup cua dao chuin. Su- bu 
ban kinh cua tat ca cac dgng cu da dirac xac dinh truac va nhpp vao hp 
dieu kh£n CNC. 

b) Cac butoc thyc hi$n 

- Vai dung eg thO nh£t, con gpi la dgng eg 0 (chu£n), phay nhp vao mot 
m§t phang tren chi tiet da dape kpp. Gia tri Z dS do dirpc dSt I £ 0. 

- Kpp dgng eg ti£p theo r&i ra cho tai khi dao cao nhp mot vet nho tren 
chi tiet. Vj tri Z thg>c t£ vai d£u co thl dupe nh$p v^o bp liru tru bu. Nha 
vpy, cac gia trj bu chi&u dai dgng eg tra thanh c3c gia tri sai lpch so vai 
chieu dai cua dgng eg chuin. 

- Qua trinh nay dupe Ipp Ipi cho cac dgng eg. 

c) 0o dgng eg tren 6ng kinh quang hoc cua m£y ti$n CNC 

Trong khong gian lam vipc cua mot s6 may tien CNC dupe trang bj mpt 
he th6ng quang hpc tgi mpt di£m c6 dinh, dupe nhpn biet bai may. Tpa d$ 
n£y dupe luu tru trong hp dieu khien nhu la cac tham s6. 

Dgng eg chn do dupe kpp b£t ky trong dau revolve va sau do Ian lupt 
dupe djeh chuy£n tai t5m chu thap cua thj kinh quang hpc b4ng mpt tay 
quay dipn tu, Hp di&u khi£n tinh chi&u vuan ngang Q cung nhu chi£u dai L 
ma khong co them du lipu nao va sau do luu chung vao bp luu tru dieu 
chrnh dgng eg. 

IPu va nhupc diem cua vipc do dgng eg tru>c ti£p tren may CNC: 
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l/u diem 

Nhu’pc dilm 

• Do linh hoat cao 

• Phai dung may CNC khi do 

• To chLre sinh dpng vi tri lam viec ben 

• Khong dat du’pc dp chinh xac 

may 

• Tiet kipm chi phi lam viec do khong 
can tai: 

- May 6\hu chinh tri/dc dgng eg 

- He thong giO dung cu t6n kern 

cao 


3. Luy$n t$p CNC 

a) Lam vipc voi cac gia trj dieu chinh dgng eg trong m6 phong CNC 

Trong phan mem CNC nguai ta co the sip xep mot hay nhi&u cong tac 
bu cho mdi dung eg nhir tren may cong cu CNC that. Tl* do cac gia tri di&u 
chinh dung eg cua moi dgng eg dircrc goi ra. 

b) Bai tpp 

Chi tiet tren hinh 107 cln dupe tipn tho va tinh bang dao tipn goc trai voi 
sp tro giup cua cac cong tac bu da di^pc cai dpt. Nlu sir dgng dao tipn 

T05 (dao tipn g6c tr£i). 

Cac gia trj dieu chinh dao, chi&u vlfoti ngang Q va chi&u dai L phai 
dirpc nhap vao bp !u»u tru gia trj di&u chinh D25. 
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- Bieu ki$n: 

Thiet lap mo phong CNC theo cac dO lieu thiet l?p sau : 
C^u hinh 

May ti$n MTS 6 

He <Ji&u khien MTS 6 

Phoi: 

Hinh try D=60; L=82 mm 
V£t lieu 

Khoi lirang rieng: 7,9 g/cm 3 
Tryc chinh mang phoi: 

Mam c|p SP 200 

Tryc b$c SP 

Chieu dai kep E = 32 

Mat phai cua phoi: Z+209,5 

Dyng cy: T05 

- Cac bi roc thi/c hien, bang 9. 


Bang 9 


s 6 

TT 

Mot* 

Nh$p dir lifu 

1 

GQi ti$n CNC trong menu chinh 

ti$n 

2 

Chon thiet l$p cong ngh§ 

1 cho host dong 

3 

Chon menu bO lu*u tru- hi$u chinh 

^ dyng cy, di£m zero phoi 

F3 trcr ve 

4 

D$t bO lu’u trO hieu chinh bo sung Nr. 25 

Dung phim viet “25” va vai gia trj thay doi 

x^c nh£n 
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Bang 9 (tiep theo) 



cQSUHMKtfliki ^ftLas&S-aif <%£!*■ sASTttwtt aJjriitS.' 




Nhap dO» lipu 

Bi&m cSt: Z:+43.0 
X+60.5 

e iTicM^ Ban kinh lo&i c3t: R: 0.4 

«|3jraK Kich thodc: G:0.0 

G6c nghieng. E: 32.0 
'tSrnmP* Bu: K: -0.4 

iwiStfm I: -0.4 

t KU.ttt* V* • 

Cokrpem-Qt {o»»: 

1^8 G6c ph£n tu- Q3 dope 
dgt to dpng bcri MTS, 
n£u sau khi nhap cac 

gia trj dung phim mui 

* auw^tea ten ho$c xac djnh lai 

«3 S&tfX 

mpt Ian nOa 

Chi dope chlip nhan khi 

£n II 




5 Nhap di> li£u cho b0 trO hi0u chinh Nr. 25 _ Dung phim ghi di> lipu vdi 

LLI hoac 


ch<?n tong viing nh$p 


6 Tho£t khoi menu d£nh cho b0 lou tro 

hi$u chinh - l ' e P n ^ n 

Z3*d«* 


F8 hrcrv0 


F8 , 1 
tro* ve 


Sau do chu’ang trinh NC “TRUC BAC” co the dirge mo phong chay to* 
dQng hoac chay tirng bircrc, hinh 108. 
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Ban ve 



ChiFong trinh NC: TRl^C BAC 


N010 

G90 


N015 

G54 X+000.000 Z+207.500 

N020 

F000.300 T0101 

M04 

N025 

G96 S0180 


N030 

G92 S3000 


N035 

GOO X+062.000 

Z+000.000 

N040 

G01 X-001.000 

M08 

N045 

Z+002.000 


N050 

GOO X+120.000 Z+G40.000 MO 

N055 

F000.300 T0525 

MD4 

N060 

GOO X+050.000 Z+002.000 

N065 

G01 Z-044.800 

M08 

N070 

X+061.000 


N075 

GOO Z+002.000 


N080 

X+040.000 


N085 

G01 Z-044.800 


N090 

X+051.000 


N095 

GOO Z+002.000 


N100 

X+030.000 


N105 

G01 Z-014.800 


N110 

X+042.000 


N115 

GOO Z+002.000 


N120 

T0505 M04 F000.160 

N125 

GOO X+030.000 


N130 

G01 Z-015.000 


N135 

X+040.000 


N140 

Z-045.000 


N145 

X+062.000 


N150 

GOO X+120.000 

Z+040.00 1 


M05 M09 


N155 M30 


Hinh 108 . Chi ttet hoin chinh 
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4. Luy$n tap crxuxyng 

a) Lam viec vbi may diiu chinh tru’O’c dung cy 

Hoc vien cin tir xac djnh gia trj dieu chinh cho dung cy tr£n may dieu 
chinh tnrbc dyng cu that 

Be lam dime vipc do, phai tuan thu cac bimc thao tac cin thiet trong 
hircrng din vin hanh cua miy san co. 

b) Do dyng cu bing ong kinh quang hpc tren may CNC 

c) Xac djnh kich thiroc try>c tiep v6i hi trp cua may CNC 

Tren may cong cy CNC hipn co, hpc vien cin ty’ do cac dyng cy tipn - 
phay. 

Tham khao cac bimc thi/c hipn trong phin “Do va diiu chinh vbi hi trp 
cua may CNC”. Cac bimc vpn hanh tren may cong cu CNC liy tip tii lipu 
himng dan van hanh timng i>ng. 

2.6. He thong do hanh trinh 

I. Lipomg tidn dao, diiu khien va hieu chinh vj trl cua cac true 
NC 

Hp diiu khien CNC c6 nhipm vy, blng cac Ipnh cua chimng trinh NC, 
tao ra cac chuyin dong cua dyng cy hope ban may. Khi do, cac tryc phai 
chpy tai cac tpa dp da (pp trinh tren mpt quy dao va vbi t6c d$ (lien dao) 
cho tripoc vai dp chinh xic cao nhit 

Vj tri khong gian chinh xac cua cac chi tiet chuyen dpng va diiu khien 
dippe phai dippc phan hii vi hp diiu khiin CNC tpi tirng thbi diem. Diiu 
nay do bo do vj tri thu’C hien, cac dip lieu cua no dirpe phan hoi theo mach 
dieu khien kin cho vi tri (xem hinh 109). 

Tren may cong cy CNC vj tri cua ban xe dao dirpe do lien tyc. Tip sp 
thay doi hanh trinh theo thbi gian, hp diiu khien CNC tinh dime vi tri quy 
dao tire thoi (gia tri thy*c) cung nhu* toe dp hanh trinh va so sanh voi hanh 
trinh da dime (pp trinh (gia trj can). 

Cac yeu t6 anh himng tbi mach diiu khiin kin, vi dy nhir Ipc gia cong 
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cung nhir Igc ma sat va khe ha cua bang may dirge goi dpi lirgng nhieu 
va dirge hieu chinh bu (hp dieu khi&n CNC). 

Cir khoang 1/1000 giay he dieu khien dira ra mot gia trj cin ve vi tn mdi 
cho mach di&u khien vi tri de no di&u khien. 6 1 tin so chu ky cao, thong 
thirdng no nh|n dirge gia tn mdi trudc khi gia trj cin trirdc do dat dirge tin so 
nhip. Hipn tirgng nay cua mach dieu khien vi tri dirge tao ra do cac diiu kien 
vat ly (vi dy, lirgng tien dao qua nhanh) gay ra l5i dirge gpi la “cham tre’\ 


□ E] 



Hinh 109. M?ch difru khi&n vj tri km 

m <3$i luxmg vao (vj tri - gi& tri can); s d$i hfQrtg ra (vj tri - gi& trj 
j 3 j <5&i luvng nhiSu; j 4 | dong cor, | 5 | vit me bi; | 6 | thiSt bj 
| 7 | d$i luymg ra (vj tri - giS tri thisc). 


thi/c; 

6o; 


II. Phinyng phap do hanh trinh 

Oe xac djnh vj tri ti>c thdi cua ban xe dao (gia trj thirc cua mach dieu 
khiin vj tri) da co sin he thing do hanh trinh cho mdi tryc may tren may 
cong cu CNC. Tuy theo yeu ciu rieng cua mdi true ma irng dung cac 
phirang phap do khac nhau. 


1. Bo hanh trinh tuyet do! va gia so 

Khi do hanh trinh tuygt doi (xem hinh 110) mdi bade chia cua thang do 
ma hoa nhj phan bieu thj mQt gia trj so chinh xac. Gia trj nay tirang Crng vdi 
vj tri chinh xac cua ban may doi vdi diem zero may M, co nghia la, a mdi thdi 
diem, vi tri tire thdi cua ban may dirge chuyln trirc tiep tdi hp diiu khiin 
CNC. Khi sir dyng he thong do hanh trinh tuyet doi co nhugc diim la pham 
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vi de dpc tren thu’dc do phai rpng nhu’ phpm vi lam vipc, din den thirdc do 
ma so nhj phan se qua Ion va phirc tgp ve mgt ky thupt. 


Khi do hanh trinh gia s6 (xem hinh 111) ban may djch chuyen, thay doi 
ti> vung sang tdi vung t6i cua lu'di vpch cho ra cac xung dem, chung dirge 
he dieu khien CNC cpng tich luy cung nhip trir. Vj tri tire thgi cua ban xe 
dao xac djnh ttr hipu so so v&i vi trl trirdc do. Vi vpy, ngay sau khi khai 
dong may thi ban may phai du’gc di chuyen mot Ian den diem tuyet doi, gpi 
la diem tham chieu, de he dieu khien co thi tlnh toan cac tpa do tuyet doi. 




thang do m§ nhj phan 



vj tri tire then cua ban tnspt 


m 2 

i pJ tp 

LSPirF 

1 n mu i 

III III II 

I 

B - 

If If 

- 


Hinh 111. Do hanh trinh gia s6 


| ^ | lif&i v$ch 

| 3 | vj tri tuc thdi cua ban tniyt 

| 2 [ W tri tnrfrc cua ban tnspt 

| 4 | b&n twxyt t$i diSm tham chiSu 


Thong thirong, trong may cong eg CNC ngu’O'i ta chi img dgng phirong 
phap do hanh trinh gia so, vi vipc djch chuyln tai dilm tham chieu co the 
thgc hipn bat ctr luc n^o. 
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Tuy v|y, trong day chuyen han, thuwig dung robot, khi di chuy&n ve 
diem tham chieu co the xay ra va cham vai chi tiet gia cong, vi vay trong 
truing hop nay phai img dung do hanh trinh tuyet doi. 

2. Luypn tap CNC 

a) Djch chuyen ve vi tri tham chieu 

Cac birdc thi/c hi$n cho trong bang 10 


Bang 10 



G<?i ti$n CNC trong menu chinh 


ChQn che dQ djch chuyen ve diem tham 
chieu. 

Thong bao: cho trmyc trgc djch chuyen 


F2 diem tham chieu 


tru-dc ti£n X- sau do Z, ho$c 


tru'dc tien Z- sau d6, x£c 


Tho£t khoi menu thi£t l$p c6ng ngh$ 
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b) Dich chuyln ve vj tri tham chi6u khi phay CNC 
Cac bu’ac thu'c hien, bang 11. 


Bang 11 


1 GQi phay CNC trong menu chinh 


2 Chpn thiet I0p cong nghp 


ChQn che <30 djch chuyen ve diem tham 
chieu. 

Thong bao: cho trudc tryc djch chuyen 
ChQn thi> ty cac tryc djch chuyen 





Nhap dO lipu 


phay 


cho hQat d0ng 


diem tham chi&u 



X 1. tryc X-, 2.tryc Y- sau do tryc Z, hope 

Y 1. tryc Y-, 2 tryc X- sau do tryc Z, hope 
Z 1. tryc Z-, 2. tryc X- sau do tryc Y; 


Ca hai tryc ty d0ng chay 
ve diem tham chieu. 


Cfejpj Co th£ doc vj tri b§ng tQa 
JS'j d0 tryc du’QC hi£n thj 


lltte 4le tonfaltrtchst; •oroeken 

. 'lUrrtatr^/^-orrUe b 3 

frmmi MSB lMi» "uUjwkt *0*3 iff 


Thoat khoi menu thiet I0p c6ng nghp 




IV. Cau hoi kiem tra kien thurc "Co so hinh hoc 
(bang 12) 

Bang 12 

1 . Neu d$c diem cac chuyen d$ng djch chuyen khi ti$n trong h$ tQa cJq! 

2. Neu d§c diem cac chuyen dong dich chuyen khi phay trong hQ tQa d$! 


Ill 

















Bang 12 (ti&p theo) 


nao? 

6. Can clp vao dau de giai thlch nhOng kha nang khac nhau cua cac 
dieu khi£n dir&ng 2V 2 D? 

7. Thiet l?p cac diem 0 va diem goc tren may cong eg dieu khien so! 

8 Oiim zero phoi do ngipai su dgng xac djnh c£n nam a dau? 

9 Neu lpu diim cua viec lap trinh theo klch thipdc tuyet dol! 

10. Vi sao doi khi viec lap trinh theo klch thirac gia s6 igi can thiet? 












Bang 12 (ti£p theo) 

12. Neu si/ khac nhau ca ban giOa nguyen t§c dieu khien ha va dieu 
khien km? 


13. Hay giai thich dieu khien kin nhu 1 mpt qua trinh tac dgng! 

14. Vi sao khi phay lai can bu ban kinh dao phay? 

15. Cac gia tri nao c£n liru y khi bu dao phay? 

16. Vi sao khi tien lai chn bu ban kinh mui clt? 

17. Cac gia tri nao c£n Iltu y khi di&u chinh dao tien? 

18. Hay neu y nghTa cua goc phcin tu* lam viec cua lipai dao tign. 

19. Hay neu cac dang do dgng cy cat khac nhau! 


* 


* 


H-LNKT 
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Chu’ong 3. Co 5 so> cong nghe de gia 

cong CNC 

3.1. He thong dung cu gia cong tren may tien va 
may phay CNC 

Ngaac lai vdi may cong cu thong throng, tren may cong cu CNC ngadi 
ta si> dgng cac dung cu gia cong CNC dpc biet dat cac tieu chuan sau. 

• Nang suat dk t got cao han ngay ca khi tuoi ben cao. 

• Thai gian thay doi va hi#u chinh nglin de co the san xuat 16 nho ma vin 
co hi$u qua kinh te. 

• Cac dung cu gia cong duac tieu chuin hoa va hgrp ly hoa. 

• Cai thien kha nang quan ly dung cu gia cong va san xuat linh hoat. 

Dung cu gia cong NC hoac dagrc de rieng le tang chiec mQt hope daac 
tpp hap tren bo gia hoac ga dao. De dam bao thay doi dung eg gia cong 
nhanh va t6t, can ga dung cu gia cong dime tieu chuan hoa. 

I. Ga dung cu gia cong (kep dao) 

Co nhieu dang ga dung eg gia cong rieng biet daac dng dgng. Chung 
daac phan biet vdi nhau d phuang phap gia cong. Doi vdi cac dgng eg 
tipn, chu yeu dung can ga duoi tru co rang (xem hinh 112) va doi vdi dgng 
cu phay thadng dung can ga duoi con (xem hinh 113). Vdi ca hai dang can 
ga nay deu co the thay d6i dgng eg ta dong hope bang tay. 
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Hinh 112. C4n gk duoi trg co rang 



Hinh 113. Can gd dudi con 


II. Can dung cu gia cong 

Oa so dung cu tien va phay du»ac ket hap tu- nhieu bp phan thanh phan 
vai nhau. Di sip dung, nguai ta thaang gin cac manh cat xoay tren ga cap 
(xem hinh 114). 



Hinh 114. Vi dy vd h$ thing vSu k$p 


Nhung bo ph£n chlnh cua mot dao tien hipn dai g&m ga kpp cung nhu* 
can ga laai cit, cat xoay va he thong kpp cua no. Manh cit xoay du'p'c dat 
tren can ga co hai ga da vai mpt manh dem a giua. Manh dim lam nhipm 
vu da Ilkc cat Ian va bao vp can ga dao khoi bj hong trong trirdng hap 
manh cat xoay co the bj va. 

Do lac khi cat gpt va lac li tarn khi phay co the xuat hipn cac nguy ca: 
manh cat xoay bj xe khoi can ga hoac tarot len bo ga, neu di co djnh va 
dinh vj chinh xac manh cat xoay ngudi ta can si> dung ca cau kpp hogc ca 
ciu vit. 

Manh cat xoay va bo ga kpp dirac tieu chuin hoa rong rai (DIN so tra 
ci>u 40,5 xuat ban nam 1989 cung nhatieu chuan ISO xem bang 18). 
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III. Lir6>i cat xoay bing hqrp kim ci>ng 

Trong ky thugt CNC manh clt xoay ngay cang dupe su dyng rpng rai do 
co tuoi b£n cao va de thay doi. Cac manh c&t xoay co nhi&u canh cat, do do 
khi mot canh bi cun co the xoay ho£c chuyen lu , o'i cat sang canh khac. 

Cac manh cat xoay lam tu hpp kim cung hoac vat li$u g6m (xem mgc 
v$t li$u luvi cat). Chung dupe che tao bang phuang ph£p thieu ket. Theo 
phuang phap nay, bpt kim loai dupe ep djnh hinh va sau do dem xu ly 
nhipt, manh cat xoay dupe ch£ tao vai gia ca hpp ly vai nhieu dang khac 
nhau (xem hinh 115). 


Oaooo 


Hinh 115. Cic d?ng manh cat xoay 

Cac manh cat xoay dupe phan chia theo dang ca ban cua chung, goc, 
mui cat, c4p dung sai cting nhu kieu kpp va cac kich thuac chinh. Cac ky 
hipu chu&n cua mpt manh cat xoay theo tieu chuan ISO 1832/DIN-4987 
6\jqfc bieu diln trong vi du tren hinh 116. 


Ky hi£u 

So ti£u chuan chinh 

1) Dang co ban 

2) Gdc sau 

3) C4p dung sai 


Vi du Manh cA t xoay ISO 1832 - ECMT 09 T3 08 FR - pi 

DIN 4987 1 N X ' X ' v S 


C = 7° 


M 





hinh thor 75° 

__)Yi 

i 

i 1 

i ; 


4) Be mat kpp va d£c diem kppT = 60°G6c vat cua be 

m$t kpp lo fa 60° 

5) Kich thu-Pc manh cat xoay Dai canh: 9,52mm _ 

6) D$ d£y manh cat xoay 


7) Ban kinh mui cat 

8) D£c diem )ir&i cat 

9) Chieu cat 

10) Vat Ifeu lurfiri cat 


s = 3,9mm _ 

r = 0,8mm - 

F - canh s3c-- 

R = ban phai 
hpp kim ci>ng P10 


Hinh 116. Ky hi$u minh cSt xoay 
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Bang 13. T&ng quan v4 tieu chuin tra clpu manh cit xoay - dyng cy ti$n 


S6 tieu 

chu&n ISO 

Tteu chain DIN 
tirotig dirang 

T§n bp ph^n 

N3m phat 

hinh 

883 

4968 

Manh cat xoay tip hop kim cumg c6 
goc lirpn, kh6ng c6 lo p kich thu-dc 

1985 

1832 

4987 T1/T2 

Manh c&t xoay cho dung cy cM gpt; 

Ky hi£u 

1985 

3364 

4988 

Minh cit xoay tir hop kim ctpng c6 
g6c lifpn, v6i J5 khoan hinh try 

Kich thirta 

1985 

5608 

4983 

Can kpp dao va can kep dao ngin 
cho minh cat xoay 

Ky hi£u; H£ thing ky hipu 

1980 

5609 

8025 T1/5 

Can kpp dao t>£n trong, vcri can try, 
cho manh cat xoay 

Kich thirdrc 

1985 

5610 

4984 T1/13 

Can kpp dao cho manh c£t xoay 

Kich thu-drc 

1985 

5611 

4985 T1/12 

can k$p dao ngin cho manh cSt xoay 

Kich thu-drc 

1981 

5611/AAD1 

E4985T1A1 

Can kpp dao ngin kiim A, cho m£nh 
dt xoay kich thydrc, Bi sung 1; M6 
ring cho can k$p dao ngin v6i kich 
thutfc h = 8 mm 

1986 

6281 

8024 

Can kpp dao v6»i can try, <j£ ti£n 
trong, cho manh c£t xoay 

Ky hi£u 

1984 

6287/1 

4967 T1 

Manh dit xoay ti> hop kim a>ng v6i 
g6c lyon va l6 kho£t. Phin 1. 

Kich thu-frc cua manh cat xoay voi 
g6c sau 7° 

1983 

DIS 6987/2 

E 4967 T2 

Manh c£t xoay ty hop kim ci>ng voi 
g6c liron va li kho6t. Phan 2. 

Kich thytfc cua manh cit xoay v&\ 
g6c sau 11° 

1986 
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IV. Luyen tap CNC 

Thi£t lap can dao phay (dang con) .bang 14. 

Bang 14 


S6 

TT 


1 


2 


3 


4 


5 


6 


Mo ta 


Gpi phay CNC trong menu chinh 


Lya chpn thiet lap cong nghp 


Menu Dyng cy, lya chpn di£m 0 


Lya chpn menu Magazin 


Lya chpn menu quan ly 


Lya chpn thi&t lap can ga 


F2 


F3 


F4 


F2 


F2 


F5 


Nhap dO lipu 


phay m$t dau 


thi£t l^p phu'ong thi>c 


dyng cy, dO lipu 


thiet bi thay dao 


quan ly 


thiet lap can ga 



. .srmUr t. . hut «wmim 

<k«nk.; prfit i — ■»- .« ■ " 


7 


Lya chpn menu dO li$u cho trifoc 



dO li$u m$c <Jjnh 
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ChQn dll' li$u cho truac da co sin, vi 
dg, SK40-MK2 


ho^c/va chpn 


Biwwfwmnffcriiim 






















10 

Nhap dO lieu cho can ga 

11 

Nhap dir lieu ga 

12 

Tho6t khoi menu teo l$p ga 


3.2. Cau tao va su dung dao tien cho gia cong CNC 

I. Cac loai dao tien va ky hien theo ISO 

Dung eg tien, con du , oc gpi la dao ti$n, c6 th£ dupe phan logi theo cac 
tieu chi sau: 

• Theo vat lieu lu’oi cat: 

- Dao tien voi lupi clt lam b§ng th6p gio. 

- Dao ti$n v6i lupi clt lam bling hop kirn cung. 
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Dao tien vai \u&\ cat lam blng gom. 

Dao ti$n v6i lira! cat lam blng kirn cuwig. 

• Theo vj tri gia cong: 

Dao ti$n 6& gia cong ngoai. 

Dao ti$n gia cong trong. 

• Theo hinh dang dao: 

- Dao thang. 

- Dao ti$n dau vat. 

- Dao ti£n 6hu cong. 

Dao ti$n 6hu nhQn. 

Dao ti$n to ban. 

• Theo vi tri Ilpot cat chinh: 

Dao ti$n tdi. 

- Dao ti$n phai. 

Dao ti$n giCra. 


Bang 15. Phan loai dao tifn 


Vj trf gia c6ng 

Dao ti£n 

Dao ti$n ren 

Dao tiyn r3nh 

Dung cu khoan 

Ngo^i 

Dao ti£n g6c (dt 
phai) 

Dao tign ’ ren 
ngoai (dt phai) 

Dao ti£n r§nh 
ngodi 


Dao ti£n g6c (dt 
tr£i) 

Dao tien ren 
ngoai (dt tr3i) 



Dao ti$n ch6p hinh 




Dao ti$n ngo£i 
(fu*5 , i dt trdn) 




Trong 

Dao ti£n trong 
(tru’^c tfim) 

Dao ti$n ren 
trong (trutfc t£m) 

Dao ti£n r§nh 
trong (trutfc tSm) 



Dao ti$n trong 
(sau tSm) 

Dao ti$n ren 
trong (sau tam) 

Dao tign rSnh 
trong (sau tSm) 


Tryc 



Dao khia r3nh tryc 

MQi khoan t3m 




MOi khoan xo&n 




Mui khoan vdi 
cAc manh dt 
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• Theo muc dfch su dung, vi dp, 

Dao tien ranh. 

Dao tien goc. 

Dao tien ren. 

Chi ti4t ve dao tien dupe bi4u dien va mo ta trong tieu chan tuang ung 
(DIN 4951 - 4965 va DIN 4971 - 4982 hole ISO 243, 504 cung nhu 514). 

Viec li/a chon dao tien thong dung dupe sap xep trong bang 20 theo 
phgm vi s0 dung. Cac dao tien nay vai toan bp cac kich thuac cua chung 
chua trong quan trj dung cu cua mo phong tien. 

0e mo phong vai bp mo phong MTS chung co th4 dupe ggi tu do ra. 

II. Vat lieu lu’d’i cit 

Vat lieu ludi cat dung trong dung cu tien chu y4u la hgrp kim cung. D6i 
vdi muc dich tien nhat djnh ngudi ta con su dung thep gio HSS, be mat cat 
cua no phan Ian dupe phu. Trong cac trudng hpp dac bipt, ngudi ta su 
dung v|t lieu gom (gom clt) lam manh cat xoay, va ca kim cuang cong 
nghiep khi c4n thiet. 

1. Thep gio 

Thep gib la loai thep hpp kim HSS (High speed steel)- thep clt nhanh. 
Lopi thep nay co dQ deo cao nhd vpy co do ben va dap tot. Tbc do clit ca 
ban thap han hpp kim cung va vpt lieu gom cat. 

Thep gib dupe su dung de lam dung cu, vi dg mui khoan va doa, 
khong cho phep dung lam cac manh cat xoay cung nhu d4 gia cbng chat 
deo nhiet va kim lopi nhe. Thudng dgng cu lam bang thep gio dirac phu 
mot lap chat titan nitrid TIN. Lap phu rat cung mau vang nay lam tang do 
ben mat mon va cho phep tang tbc do cat. 

2. Hap kim cung 

Hap kim cung ta vat Jibu dupe thieu ket bang each su dung vat lieu cung, 
chat lien ket d dang cac manh cat xoay. Hop kim cung thudng la cacbit- 
vonfram, cacbit-titan hope tantan-carbit. Chat lien ket dupe su dung la coban. 

Hpp kim cung ca ban la cung han thep gib. No co dp ben mai mon rat 
cao va chiu dupe nhiet dp gia cong cao. Nhung no chiu dpng do dao dong 
nhiet va tac dong va dap kern han thep gib. 
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Hap kim ci>ng co the du'p’c phan lo$i theo nhom chinh cat got va theo 
nhom i^ng dung cat got (DIN 4990 cung nhu> ISO/R513, xem bang 16). 

Bang 16. Ph^rn vi sir dung cua hap kim 


Nhom 

Nhom i>ng dgng clt got 

chinh clt 

got 

Ky 

higu 

Vat lieu gia 

c6ng 

U*ng dung 

Higu qua tang/giam 


P01 


Gia c6ng tinh, 

06 bln m£i mon cao 




Chat lu’Q’ng be m|t cao 

Toe do clt cao 

P 

Xanh 

P10 


Gia cong tinh 

Toe do cat cao 

k 

L 


P20 

Thep 


\ 

r 


P30 

Thep due 

Tic dg clt trnng binh 




P40 

Gang deo 





P50 


Gia cong tho 

Clt gian doan 

06 nhfrt cao 

Lu’O'ng tien dao nhanh 


M10 

Thep 

Gia cong tinh 

06 ben mon cao 




Toe do clt cao 

Toe do clt cao 

M 

M20 

Th6p ket cau 

Toe dQ clt trung binh 

i 

L 

Vlng 

M30 

Gang 



f 


M40 

Kim loai mau 

Gia cong th6 

Clt gian doan 

0g nhot cao 

Lu’gng tien dao nhanh 


KOI 

Gang ci>ng 

Gia cong ttnh 

06 bln ml i min cao 

Tic do clt cao 


K10 

Gang 


i 

► 

K 

K20 

Gang deo 




06 

K30 

Nhu’a 


BOnhbtcao 



K40 

Go 

Gia c6ng th6 

Lu’gng tiln dao nhanh 




Cat gian doan 
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Co the tang dg bln mai mon cua hgrp kim cung bang phu. Co the phu 
nhieu 16p bang titannitrid, cacbittitan va oxitnhom trong chan khong 6 nhjgt 
6y 1000 °. 

3. V$t ligu cat bang gom 

Dao cat dugrc lam bang v|t lieu g6m se ci>ng hom hgrp kim cirng, cho 
phep lam vigc t6i nhigt dg 1200°C. Chung rlt gion va nhgy cam doi v6i sy 
dao d$ng cua lye clt. Dao clt bang gom dirgrc chi tgo du6i dang manh 
cat xoay va dirge kep tren can dao giong nhir hyp kim cung. 

Vat lieu g6m dugre su dung trong dieu ki|n cat 6n dinh, kh6ng can tuai 
dung dich trern ngugi. T6c d$ cat edn cao horn hyp kim cung, d|c bi|t thich 
hyp dl gia c6ng vat lieu sit vi khong tgo ra hign tugng Igo dao. Kh6ng 
thich hgrp dl cat hgrp kim nhom. 

Trong ung dyng co thl phan vat li#u g6m thanh 3 nhom sau: 

• Vat lieu g6m oxit 

• Vat lieu g6m h&n hgrp 

• Vat li|u g6m nitrit 

Gom oxit (Al 2 0 3 ) nguyen chit dupre ggi la vat lieu glm oxit, chung 
kh6ng co lien kit kim logi. B|c bi|t thich hgrp dl cat vat lieu sat vi co d$ 
bln mai mon cao. 

06 i v6i vat lieu g6m hln hgrp, ngu6i ta cho them vlo Af 2 0 3 cac chat 
lam cung, vi dg nhu cacbit-titan. Glm h6n hgrp dirge sir dgng <?e tign gang 
xlm hope thep cung nhu cat kim loai sat cung. 

G6m nitrid dirge chi tao tren cor so silio-nitrid Si 3 N 4 . V|t lieu clt khong 
gi nly co dg dai va chgm cao va it nh|y cam d6i v6i dao dgng cua nhigt. 
Nhugc dilm la d| mai m6n cao khi clt thep. G6m nitrid dirge dung de gia 
c6ng gang xam. 

4. Kim cuxrng 

Kim cirorig cung horn tit ca cac loai v|t lieu khac. No d|c biet nh|y cam 
d6i v6i va dap, tuy nhien khong tao ra hign tugrng Igo dao khi gia cong. 
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Kim cuong dapc si> dpng de cat kim fo?i mau va hpp kim cua chung, cung 
nha de cat v£t lieu composit (GFK, CFK), hop kim cung va vpt lieu g6m. 

Kim cipang khong thlch hpp de clt thep. Bai vi no b| mon rat nhanh do 
nguyen ti> cacbon cua kim cuang chuyen sang sat (mon khuy^ch tan). 

III. Thong sd hinh hpc cua lirai cIt 

Tuy tang truong hap gja cong c£n co dang hinh hpc cua ladi clt 
taang ung. Chi co vpy mai co the dat daac thdi gian gia cong ngan t6i au, 
tuoi thp dai va chat laang be mat gia cong cao. Vi v£y cac goc ladi cit cua 
dao co y nghla quy£t djnh doi vai di&u nay (xem hinh 117). 



a- gdc sau 
fi - gdc sac 
y-gdc trudrc 
£ - gdc mQi dao 
X - gdc nang 
X - gdc nghidng chtnh 


Hinh 117. Thong sd hinh hpc dao tifn 

Goc sau a: goc sau chn d£ lam giam ma s^t va qua do giam nhipt cua 
ladi cat va chi tiet gia cong. 

Goc s5c p: dp Ian cua goc sic php thupc vao dp cimg va dp b&n cua 
chi tiet gia cong. Goc sac cang nho thi clit cang nhe nhirng d§ mon ladi cat 
cang Ian va tu6i b&n cang thap. 
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Goc trwyc y: goc trade anh hadng den sa t?o phoi va li/c clt. Goc trade 
cang Ian thi lac cat cang nho, nhang nguy ca lura^i c4t bi giy va mon cang cao. 
Dol vat vat lipu ran va cimg trung binh can co goc trade khoang 10°. Ngaac lai, 
vat lieu cimg va gion doi hoi goc trade nho tham chi la goc am, 

Goc nghieng ching goc nghieng chinh anh hadng trade het den 
lac tiln dao, lac kpp chi tiet cung nha chieu day va chieu rang cat. Doi vdi 
ty le clt on djnh ngadi ta thadng chon goc nghieng chinh td 30° tdi 60°. 
Chi khi tien tryc nho hoac tlpn bac thang ngadi ta mdi chpn goc nghieng 
chinh la 90°. 

Goc nang k: thadng chpn goc nang am khi tien tho va daang khi tien 
tinh. Khi goc nang am mui cat se chiu tai it han. Khi goc nang daang se 
tang kha nang be phoi cho chi tiet gia cong. 

Goc mui dao e: goc mui dao cang Idn luori cat cang vdng va thoat 
nhiet cang tot. 

IV. Mon va tuoi bin cua dao 

Khi tham gia gia cong thi dung cu (hinh 118) bi mai mon. Nguyen nhan 
la do ma sat khi gia cong, sa khuyech tan d nhiet do cao cung nha tac 
dong cua phoi tach ra. 

Do nhiet do cao d mui cat, co thi co cac mau kim lopi nho bam ch$t 
tren bl mpt cat va hinh thanh Ipo dao (xem hinh 119). 



Hinh 118. Dao ti$n mo-i Hinh 119. L$o dao 

Trong qua trinh clt Iu6n co mpt phan vat lieu tach khoi dao tien. Do do 
theo thdi gian, dpng hinh hoc cua ladi cat bj thay doi. Tuy theo vipc li/a 
chQn goc ladi cat ma xuat hipn cac d^ng mai mon khac nhau (cac hinh 120 
+ 123). 
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Do su* mai mon nay tren dung cu, theo tho'i gian chat luang bh mat gia 
cong va mac do dam bao kich thaac gia cong giam xuong. Tu6i ben cua 
dung cu dat daac khi chirt luQng gia cong yeu cau va dung sai cho phep 
khong con giup dirac naa. 



Hinh 122. M6n lom m|t trirorc Hinh 123. Bf tron e?nh 

Tuoi ben la thai gian ma laai c£t con d£p i>ng du’qyc cac yeu c£u sau 
khi clrt got: 

• Tao duo-c chat laqng be mat mong mu6n. 

• Dam bao kich thu’d’C trong dung sai cho phep, 

Khi dat daqc tuoi ben can phai thay hoac mar l^i dung cu. Khi slp dung 
manh cat xoay co the xoay hoac thay mai. Trace khi su* dung cac dung cu 
nay c£n tien hanh do lai dao. 

V. Cac thong s6 (ch6 do) c&t 

Ti$n la phaang phap gia cong cat got vai chuyen dong c§t quay tron, 
chuyln dong tien dao bat ky so vdi hacmg c4t. Chu yeu chuyen dong clt 
du’ac thqc hien nha chuyen dgng quay cua chi tiet v c va chuyen dong tien 
cua dung cu cat v f phoi hqp dan xen nhau va tao nen qua trinh gia cong lien 
tgc, hinh 124, 
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1. TocdQcitv c 

Chuyen dong cat la chuyln dong gida dgng eg cit va chi tiet gia cong, 
chi tac dong t£ch phoi mot \kn trong mpt vong quay ma khong co chuyen 
dong tiln dao, t6c d$ cat dape vilt tat la v c theo m/phut. 

Thong thirdng toe do la quang du>dng s di dirac trong mpt dan vi thdi 
gian t nhat djnh va dape tinh theo cong thde sau: 

s 

v = —_— (quang dadng/thdi gian) 

Quang dadng s di dirpc doi vdi mpt vong quay cua chi tiet co the dape 
tinh bang du>dng kinh d cua chi tiet a dau dao nhan vdi hang s6 ti: 
s = ti. d (m) 

Dan vj thdi gian t de tinh toe do cit la 1 phut. Do v|y t6c dp dlt v c tinh 
theo cong thde sau: 

ti. d 

v c = - (m/phut) 

t 

S6 vong quay cua chi tilt gia cong trong 1 phut la so vong quay n 
(vong/phut). Thdi gian t cho mpt vong quay la: 

1 

t =- (phut) 

n 


Ti> do ta co the tinh toe dp cat v c theo cong thde sau: 




n - s6 vdng quay (vdng/phut); 

Vf - toe <30 tien dao (mm/vong); 

Vc - toe (30 cit, v c = n.d.n (m/phut). 


Hinh 124. Th6ng s6 cSt khi ti£n 
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2. Toe dQ tien dao v f 

Chuyln dpng ti£n dao ket hop vdi chuy£n dpng cit cho ph6p tach phoi 
lien tuc trong nhieu vdng quay. T6c dp tien dao v f diroc tlnh theo mm/phut. 

Thong thirong ngirPi ta sir dyng lirong tiin dao f (mm/vong). Loong tipn 
dao f la quang dirong ma dao tien dich chuyen theo hirong tien dao khi tryc 
thoc hipn mpt vong quay. Do <56: 

v f = n.f (mm/phut) 

Doi voi m6i lopl gia cong tien doi hoi mpt loong tien dao nhat djnh. 
Trong m6i tu*ong quan voi s6 v6ng quay n cua tryc, n6 xac dinh thoi gian 
gia cong cho m6i quang dirong djeh chuyen. Bp Ion cua n6 co anh hoong 
<5ang ke toi ly*c cit t6i lpu, chit loong b& mat diyqtc thyc hipn. 

3. Do tan t&p cSt 

Tiit dien cat A mo ta tiit dipn vat lipu diroc cit veri mpt l^n cit (xem 
hinh 125). Dq Ion cua no anh hirorng quyet djnh tori ly*c cit sinh ra. 

Kh6ng quan t2m toi ban kfnh Ilpoi cit, tiPt dipn cat A (mm 2 ) bang tich 
chreu sau cat a v6 luong tiPn dao f. ChiPu sau cat a la chiPu s&u ma dyng 
cy an vao vat lipu, la gia trj diroc dieu chlnh bo sung tir lin cit nay sang 
lin cit khac. 

A = af mm 2 

V6i goc nghieng chinh k cho phep ta tfnh duoc chiPu rpng b v£ chiPu 
day h cua lop cit. 




a 


b 


sime 

mm 


H = f.sinK mm 


i 

F 



a - chiiu s&u cit 

I 



iL 

f - lu%mg tiin dao sau 1 vdng quay 


-TI| 


&tu 

a r - gdc nghidng chinh 

Li 

7 }— 

K V/ 

7 ‘ 

b - chiiu ring cit 

L 

ik 

V 


h - chiiu d&y cit 


') - t NIKI 


Hinh 125. C6c d^i luong cdt 
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Cac gia trj clit sau day phai dugc chpn khac nhau theo tung Cmg dung 
cy th£ va dupe di&u chinh tren may tipn: 

• Toe dp cdt v c 

• Lipping ti&n dao f 

• Chieu sau cat a 

Bi&u ndy doi hoi co rat nhi£u kinh nghiem. Be trp giup, co the slp dung 
ede bang tra ci>u cac thong so cat, phy thupc vao vpt lipu gia edng va v£t 
lipu iLPO’i cat. 

VI. VI du tinh toan cac thong s6 cong nghe cho gia cong CNC 

1. Cong thisc tinh toe dp cat v c 

v c = Tt.d.n m/phut 

Vi dy 1: tinh toe dp cat khi tipn tron, n£u duerng kinh chi ti&t Id 60 mm 
vd s6 v6ng quay la 1500 v6ng/phut? 

Gia thiet: d = 60 mm 

n = 1500 vong/phut 

Tinh: v c (m/phut) 

Ta c6: v c = rc.d.n 

v c = ti. 0,06,m. 1500 vong/phut 

Ket qua: v c = 283 m/phut 

Vi dy 2: tinh so vong quay, neu vai toe dp cat nay trdn cung chi tiet 
nhung duang kinh dupe gia cong nho nh£t Id 12 mm? 

Gia thiet: v c = 283 m/phut 

d = 12 mm 

Tinh: n v6ng/phut 

Taco: v c = 7i,d.n 
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hay: 


Vc 

n =- 

k. d 


283m 

n =- 

Tc.phut.O.O^m 

Ket qua: n = 7511 vong/phut 
2. Thay dao ti$n 

Cac bum de thay d6i dao tipn da hipn him turnig ty* nhu* thi£t lap mpt 
dao tipn m&\ nhimg chi can thyc hipn tai bum thu 5. 

Trong bi/crc thi> 5 phai bam F21 (thay d6i dung eg). 

3.3. Cau tao va sir dung dao phay trong gia cong CNC 

I. Phay va phirong phap phay 

Phay phu'erng ph^p gia cong t£ch phoi voi ludi cat co dang hinh hQc 
nhat djnh, trong do dyng eg c&t thyc hipn chuy£n d$ng chinh quay tr6n va 
chuy£n dpng ti4n cung nhir chuyen dpng dpt dp sau cat thong thumg do 
chi ti6t gia cong thi/c hipn (xem hinh 126). 





chuyen <3§ng quay cua dao phay 
chuyin dpng tiSn cua chi tiSt 


Hinh 126. Phay 


Nguoi ta phan chia phipong phap phay theo vj tri cua true phay doi voi 
chi tiet gia cong, nghTa la phay m^t dau va phay mpt try. 
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06i v6i Phay m|t dlu, tryc dao phay thing goc vai bl m|t gia cong 
(xem hinh 127). Bl m|t chi tiet duvc t$o ra bai cac lirai clt chinh. Cac lirai 
clt phy lam cho bl mat chi tilt bong them. 



Hinh 127. Phay m$t dlu 

Doi vai Phay myt try, tryc dao phay dapc d|t song song vdi bl m|it 
gia cong (xem hinh 128). Dao phay gia cong be m£t chi tilt bang cac lLr6i 
clt chinh (lirai clt thupc m|t try). Ngoai ra phLrang ph^p nay con dir^c 
phan bi|t giCra phay thu|n va phay nghjch. 



Hinh 128. Phay m$t try 
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Be phan bipt phay thuan va phay nghjch xem hinh 129 va 130. 

B6i vai phay nghich chieu quay cua dao phay ngirac vdri chieu ti4n 
cua chi ti4t gia cong (xem hinh 129). 



Lu?a\ cat cua dao phay bit d4u vai chi&u diy phoi bSng 0. Trutfc khi cit 
phoi, lu'ai dao phay trugl cho t6i khi da* dupe dp diy t6i thiiu d4 tao phoi. 

Ma s£t sinh ra khi trupt tern cho m$t sau cua iirai cit bj mdi mdn Idn va 
lam chai cimg b4 mat chi ti4t gia cong. N6 lam cho tu6i thp cua dao ngln 
la'f so vdi phay thuan. 

Phay nghich phu hop vdi gia cong chi tie! c6 b4 mat cung (nhu* gang), 
v! b4 mat ci>ng dupe clt ti> phia trong ra. 

Boi vai phay thu|in chiiu quay cua dao phay cung chiiu ti4n cua chi 
ti4y (xem hinh 130). 

Rang cua dao phay Sn v^o chi tiit ngay a dp diy phoi I6n nhat. Do c£c 
Iirai dao phay bj va d§p n£n truyen dpng ti4n cin phai khong co khe ha. 
Bao gia cung co nhiiu rang dao cung gia c6ng. 

B4 mat dupe phay thuan thuang phing va bong han. Ngupc l?i vai 
phay nghjch, cung tuoi thp cua luai cSt, a phay thuan t6c d$ cit va budc 
ti4n c6 th4 dat cao han. 
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Tror>g tit ca cac phLPomg phap phay, lirai dao luon luon cit gian dopn. 
Do hanh trinh cit, cac phoi tao thanh co hinh dau phiy voi dp day thay doi, 
(hinh 131). 



Hinh 131. Phoi phay 

II. Cac loai dao phay va ky hieu theo ISO 

Dao phay co thi du’p'c phan loai theo cac tieu chi sau: 

• Theo lopi vat lipu du’p'c gia cong 

Dao kiiu N (cho th6p thu-d’ng). 

- Dao kiiu H (cho vgt lipu mem, cat co phoi dai). 

- Dao kieu W (cho vpt lieu cimg, cit co phoi ngan). 

• Theo vit lieu luoi cat 
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- Dao co lu>ai cat lam bang thep gi6. 

Dao co lu’O'i cat 1am bang hyp kim ci>ng. 

Dao c6 liroi dit lam bang g6m. 

Dao co \\ja\ cat lam bang kim cu , o , ng. 

• Theo lo?i can ga 

- Dao phay try mSt d&u. 

- Dao phay ngon. 

• Theo hinh dpng dao, vi dy: 

Dao phay ranh T. 

- Dao phay dsa. 

- Dao phay tfjnh hinh. 

• Theo dpng rang dao phay 

Dao phay rang nhpn. 

- Dao phay hcrt lung. 

Chi tiet ve dao phay du’p'c bi£u dien va mo ta trong c£c tai lieu ky thugt 
cua nh£ che tao va trong cac tieu chuan tu-ong i>ng (DIN ho£c ISO). 

1_ya chpn dao tuy theo phpm vi si> dyng nhy ch? dSn trong bang 23. 


Bang 17. Ph£n loai dao dung cho may phay 


D$ng ti&u chuin 

Dao phay ng6n 



Dao phay try 



Dao phay m$t dau 



Mui khoan 

Mui khoan djnh tam 

Mui khoan 

Tar6 ren 


Mui khoan hop kim 

Dao doa 


Khoan b$c 


Dang d$c bi$t 

Dao phay dau c4u 

Phay goc (d^ng A) 

Dao phay cung ioi 

Phay ranh T 

Phay g6c (dang B) 

Phay dTa 
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Tat ca cac dao phay nby cung vai di> lipu di vcyc Ilpu trong menu quan ly 
dyng cu cua mo phong hay CNC cua hang, chung co thi du>ac gQi ra khi 
cin mo phong. Tuy theo ybu ciu cua ngirfri sup dgng, cbc dgng eg clt trong 
gia cong phay c6 the dirac thay 66 i hope mo rpng. 

ML Vat Heu liKxi c£t 

Trong qu£ trinh phay ebe laai cat khong tham gia cat ii£n tgc. Nguac 
Ipi v6i tipn, a phay qua trinh cit gian dopn vert ti4t di$n phoi khdng deu. Do 
vpy, lu’ai d\ chiu mpt tbc dpng va d§p Ian. Vat lipu laai cat chn co d$ deo 
cao va d$ b£n chju nhipt cao. 

Ngay nay, tren may phay CNC, ph^in Icrn ngirdi ta sir dung dao phay 
vai cac lu&i cit blng hap kim cCpng. Doi vai cac dao phay nho, cac lir&i cat 
hap kim cirng di/pc han viy, ho$c lam tip thbp gio HSS duve phu. 

1. Thep gio 

Thep gio la lopi thep qua luypn kim cao, dung lam dyng eg. No co dp 
deo cao va vi vpy chiu ben va d|p tot. T6c dO cit thirfrng thip han hap kim 
cimg ho$c g6m. 

Thep gib dirac sir dgng lam mOi khoan, dao phay nho va dyng cy 
cat co hinh dpng phurc tap (dao phay profil). Dao phay to thbp gio dung 
66 gia cong ebe vpt lipu c6 d$ bin thiip, khi phay profil vb phay vai v$n 
t6c cit nho. 

2. Hpp kim cung 

Hap kim cumg la vat lipu di/pc thieu kit a dpng manh cit xoay vai vipc 
slp dyng v|t lipu cirng vb chit lien kit Do tang thanh phln chit lien kit 
trong chi tpo dp deo duac nang lln. Nha c6 dp cung cao va dp bln mai 
m6n cao, hap kim cung da daac ung dyng rpng r5i trong phay. 0$ bln mbi 
mon cua hap kim cumg con co thl n3ng len nCra blng each phu titan-nitrid, 
titan-carbid hope 6xit nhdm. 

Manh cit blng hap kim cung du-ac han hay bit vft vbo dao phay. 

3. G6m cat 

Vpt lipu dt bang g6m hilm khi duac si> dgng trong phay, vi no rlt rbn 
va nh|y cam vai sy 5 dao dpng cua ly*c cat. Tuy nhien, do dp cumg cao, oxit 
nhom dirac st> dgng de gia c6ng tinh gang cirng va thbp da toi cirng cung 
nhur silic-nitrid khi phay gang xbm. Ca hai vpt lipu lirbi c^t nay khi gia cong 
khong can phai tirai dung djeh tran ngupi. 
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Vat lieu g6m cat, cung gi6ng nhir hop kim ci^ng, duvc ch4 tgo thanh 
nhimg manh dlt xoay. 

4. Kim ctfcrng 

Manh cat xoay bang kim cirong tinh th£ tong hop (PKD) duoc si> dung 
d£ gia cong kim logi m£u va composite (GFK, CFK). Nha d$ ci>ng cao cua 
kim cmyng, toe d$ cat co the dat cao gap d6i voi tuoi thp g£p han mu-m lln 
so voi dao hop kim cumg. 

Kim cimng khdng phu hop d£ clt thep. Trong truing hop nay no se bi 
m6n rat nhanh vl nguyen ti> cacbon cua kim ccrong d[ch chuyen sang sat 
(hipn tirong m^i mon khuyech t^n). 


IV. Thong s6 hinh hpc cua liroi clt dao phay 


Nguoc Igi voi tign, dao phay co nhieu lifoi cat (xem hinh 132). 0gc diem 
cua phay la cat khong li&n tyc, vi m6i liroi c£t chi tham gia c&t mpt dogn. 



d - dating klnh dao phay 
z-s6 rSng dao phay 
f t - bistic ti4n mdi rSng 
a e - chiiu s&u c£t 
<ps - gdc tiSp xuc 

a - gdc sau 
P - g6c s&c 
X - gdc ndng 
a p - chiSu r$ng cSt 


Hinh 132. Thdng s6 hinh hpc dao phay 


Goc sau a: goc sau lam giam ma sat do vgy l£m giam nhigt dp cat 
giOa iLpfiri cat va chi ti£t. 


137 



Gdc sic p: do Idn cua goc sac phu thudc v^o dd cdng v£ <?0 ben cua 
chi tiit gia cong. Goc sic cang nho thi clt cang nhp, nhang dp mai mon 
cua ladi cit cang Ian va tuoi thQ cua ladi cat cang thap. 

Goc trade y: goc trade anh hLrdng tdi sy tgo phoi va lye cat. Goc 
trade cang Idn thi lac clt c&ng nho, nhang nguy ca gay va do mai mon 
cua ladi cat (do bj me) cang Idn. 

Goc tilp xuc <p s : goc tiep xuc cho biet hanh trinh cua dao cit so vdi 
chu vi. Goc tiep xuc php thupc vao do Idn cua chieu sau cit. 

Goc nang A.: dp Idn cua goc nang anh hadng tdi qua trinh cit vao chi 
tiit va thoat dao ra. Dao cit thich hyp se bade vao qua trinh cit mpt each 
td td, giup cho dung cp cat chpy em. 


Trong gia cong phay bang dao phay mpt dau vipc b6 tri goc nghieng 
X dong vai tro quan trpng (xem hinh 133). Goc nghieng x la goc grda 
ladi cit chlnh va be mat gia cong. 



Hinh 133. G6c nghieng x cua dao phay m$t dSu 

Khi sd dung gdc nghieng 90° sinh ra lye hadng tarn Idn nhat. Vipc lya 
chpn nay chj de gia cong bien dang vuong goc. Cho cac cong vipc phay 
thong thadng, thich hyp nhat la goc nghieng 75° hope 60°. Goc nghieng x 
= 45° thich hop cho vpt lipu cho phoi dai. 

Khi sd dung chu yeu cac manh cat hyp kim edng can lau y hai goc cit, 
dayc do vdi try giup cua cac dadng chuin: 

• Goc cit hadng tarn (dadng chuan di qua dadng tarn dao phay). 

• Gdc cit hadng true (dadng thing chuan song song vdi true dao phay). 

Trong tradng hyp phay mat phang vdi mot dao phay mpt diu rang 
chap thadng sd dung ph6i hyp nha sau, hinh 134: 
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• Ca hai goc duomg. 

• Ca hai goc Sm. 

• Mot goc dLPorig va m6t g6c am. 




a) Ca hai goc dircmg 


b) MOt g6c am mpt g6c dircmg 



c) Ca hai goc am 

Hinh 134. Thong s6 hinh hpc firfirt cit dao phay ring chip 

Truong hop ca hai goc duang, do li/c c£t thap nen chn cong suat nho, 
thich hop cho gia cong chi tiet co thanh mong, phoi dang xoan de dang 
thoat ra khoi dgng cu. Ooi voi vpt lieu co xu huong gay leo dao nhu nhom, 
dpng hinh hoc nay la thich hop. 

Ca hai goc am dupe u-ng dgng khi gia cong thep cung va gang xam 
cung nhu dung gia cong tho. Lg-c cat cao du^c tgo ra 66\ hoi cong su£t 
truyen dong Ion va 6q on djnh cua may cao. Voi dgng hinh hpc nay phoi se 
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1 g6c cat hiring tarn | 2 g6c cit hiring trge 








Ca hai goc dirong. 

Ca hai goc am. 

Mpt goc durmg va mQt goc am. 



c) Ca hai goc am 

Hinh 134. Thong s6 hinh hpc I iron cat dao phay rSng chip 
| 1 | goc cat hu'P'ng | 2 | goc dt hucmg true 

Truing hpp ca hai goc dipong, do Ig’c c£t thap nen can cong su£t nho, 
thich hpp cho gia cong chi ti£t co th^nh mong, phoi d^ng xoan de dang 
thoat ra khoi dgng cu. Ooi vai vpt lipu co xu haong gay Ipo dao nhiF nhom, 
dang hinh hpc nay la thich hpp. 

Ca hai goc am du^c i>ng dgng khi gia cong thep o>ng va gang xam 
cDng nhu dung de gia cong tho. Lg’c cat cao dupe tgo ra doi hoi cong suat 
truyen dong Ian va dp 6n djnh cua may cao. Vdi d$ng hinh hpc nay phoi se 

139 









cupn trong dyng cy. Oi&u n£y co thi gay ra hipn tupping kpt phoi khi gia 
cong vet lipu cho phoi dai. 

Mpt goc am mpt goc di^ang cho phep lipping lien Ian vi chieu sau rat 
cao, vi goc cat hu’ang tim am lam ting dp bin dirt cua manh lirai cit. Vi£c 
tao phoi thugn Ipi, vi phoi de dang tho^t khoi dung cy. Pham vi Cmg dyng 
cua dyng cy v£i mpt goc am v£ mpt goc dirong riit da dpng. 

V. Cac thong s6 (chi dp) cit 

Phay l£ mpt phirong phap gra c6ng co phoi vcri mpt dyng cy cat quay 
tron, cac luoi cat khong cat lien tyc. Chuyin dpng cat dirpc tpo ra do 
chuyin dpng quay cua dyng cy cit. Chiiu tien dao c6 the nam bit ky so 
voi hLFang cit. N6 dirpc thy-c hipn ba\ dyng cy cat, chi tiet cat hoic ca hai 
(hinh 135) ph&i hpp vai nhau de thi/c hi£n qua trinh cat lien tyc. Hai thong 
so quan trpng khi cat la: 

♦ T6cd$ cit v c . 

• Tic dp tiin dao v f . 

1. T6cd$catv c 

Chuyen dpng cit la chuyin dpng giCra dyng cy v£ chi tiit gia cong, 
khong c6 chuyen dpng tien va chi t^ich phoi m$t Ian trong mpt vong quay. 
Toe dp cit ti/ong Cmg v6i toe dp dai cua dao phay t?i lirai cit hipn t$i. No 
dLppc ky hi$u la v c (m/phut). Neu si vdng quay cua true la n thi co cong thirc: 

v c = rc.d.n m/phut 

Dp Ian cua tic dp cit cua dao phay chi phy thude vao s6 v6ng quay. 
Tuy nhien, hircmg cat luon luon thay d6i trong suit qua trinh gia cong (xem 
hinh 135). 


< l 

n - s6 vdng quay 
[ Vf~t6cd0 tiSn dao 
v c -t6cdd c$t 

- d- du&ng ktnh cua dung cy phay 
Hinh 135 . Gi6 trj cit trong phay 
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2. Toe dp tien dao v f 

Chuyen dong tien dao v f cung voi chuyen dong c£t tao ra qua trinh tach 
phoi lien tgc trong nhieu vong quay. Khi phay toe dp tien dao co the cho 
theo 3 each: 

+ Toe dp tien dao v fl m/phut 

+ L^g-ng tien dao m6i r£ng f Z( mm/rang 

+ Lu'gng tien dao m6i vong quay cua dao f, mm/vong 

Tinh toe dp ti£n dao v f dura tren lu»png tien dao f z nghla la hanh trinh 
tien dao cua m6i rang dao phay. Vcri so vdng quay n va s6 rang z ta co 
cong there sau: 



Cong thuc tinh toe do tien dao v f theo lirp'ng tien dao moi vong quay 
cua dao f nhir sau: 



Tu’ do ta co cong thirc sau: 



3. Cdc d$i lux?ng cat 

Khac voi tien, phoi c§t trong phay co dang khong d&u (xem hinh 136). 
V) vpy d£ mo ta ngLroi ta slp dyng dpi lirq^ng chieu day phoi trung binh h m . 



Hinh 136 . Chliu day phoi 
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Khi phay mat tru, chieu rQng cit a p la chi£u r$ng ma ph4n lu^i cat an 
vao chi tiet. Chi4u sau cat a e dirac do tren mat phang tirang tmyng - be 
mpt gia cong. Hirang cat va hLrarng tien dao nam trong be mat gia cong 
(xem hinh 137). 

Trong phay mat dau, a p la chieu sau cat, no dirt^c do vuong goc vai 
be gia cong. Chieu sau cat a p tLrang ung va i chieu rQng cua b4 m£t 
du > <p^c phay. 

Cac gia trj cat can duvc li^a chQn khac nhau tuy theo cac img dyng eg 
th4 va du'Q’c hiqu chlnh tren may phay. 


0i4u nay can co r4t nhi4u kinh nghipm 04 h6 trey co th4 sa dung cac 
bang tra clfu, cung c4p ciic gid trj c^t phu thu$c vao vit li$u gia c6ng va vat 
Hqu cua lu»ai dao cdt. 




a p - chiiu s&u cit 
a e - chieu r$ng dt 


Hinh 137. C&c d?i tifpmg c4t trong phay 
1 be m|t gia c6ng 

Oieu nay can c6 r4t nhi4u kinh nghi$m. 04 h6 tr<? co th4 si> dgng cac 
bang tra cmj, cung c4p cac gia trj cdt phg thUQc vao v|t lipu gia cong va vpt 
lieu cua iLrai dao c4t. 

Thirang co cac dgi lirpng c4t sau: 

• So vdng quay n. 

• Luvng ti4n dao f. 

• Chieu sau c4t ho£c chi4u rpng clt a e . 
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• Chieu rong cat cung nhif chi&u sau cat a p . 

VI. Vi du tinh toan cac thong s6 cong nghe cho gia cong CNC 

Cac thong so chinh: 

• Toe dp 


• T6c dp 


Vi du 1. Tlnh t6c dp cat v c khi phay, biet dLFong kinh dao phay d 
= 50 mm va so vong phay n = 520 vong/phut. 

Giai: 

Ta co: v c = rc.d.n 

v c = rc.0 t 05.m.520 vong/phut 
Ket qua: v c = 82 m/phut 

Vi du 2. Tinh so vong quay n cua dao phay ngon co dLPcmg kinh D 
= 12 mm va phay vdi t6c dp cat v c = 120 m/phut. 

Giai: 

Taco: v c = 7i.d.n 

Suy ra: 


re. d 

120m 

n = 

7i.phut.0,012m 
K4t qua: n = 3.184,7 vong/phut 

Vi dy 3. Phay m|t phang v&i toe dp c4t v c = 180 m/phut, s6 vong quay 
khong vu’pl qua 400 vong/phut. Tinh dining kinh d toi da cua dao phay try 
mpt dhu de cac gia trj trSn khong bj vuvt qu£. 

Giai; 

Taco: v c = jr.d.n, ho$c 

d = —- 

rc.n 
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Bang 24 



M<y menu chinh 


Ch<?n menu thi£t l$p cdng ngh§ 


ChQn menu dung eg 


ChQn menu quan ly 


quan ly 




dO li$u cho tru-6c 
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3.4. Tinh toan che do cong nghe gia cong CNC 

I, Vi du tinh toan ch4 do cong nghe cho gia cong tien CNC 

Vi du 1. Tryc bac, hinh 138, dupe tien tho tren may tien CNC b§ng 4 Ian 
cat vcyi 6q sau 6; 6; 5 va 5 mm va luang du cho gia cong tinh la 0,5 mm. 

Toe do dit khi tien tho = 280 m/phut va khi tien tinh v* = 400 m/phut. 

Hay tinh $6 vong quay cho m6i lln cat. 



Hinh 138. Chi ti&t cho vf dy 1 

Giai 

Tinh so vong quay khi tien tho (Jan c£t 1 + 4) va khi tien tinh (l£n cit 
5 + 6). 

Ta co: 

v c 

n = - 

v d 


m (.ski 
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[Jin c£t 1 

Lin clt 2 

<t> = 58 mm 

v cv = 280 m/phut 

0 “ 46 mm 

Vcv - 280 m/phut 


280m 


280m 

Hi - 

7c.phut.0,058m 

n 2 

7c.phut.0,046m 

^ = 1537 vong/phut 

n 2 = 1938 vong/phut 

Lin cat 3 

Lin cat 4 

<j> = 36 mm 

v^ = 280 m/phut 

<J> = 26 mm 

v^ = 280 m/phut 


280m 


280m 

n 3 “ 

7t. phut.0,036m 

Hi - 

7i.phut.0,026m 

n 3 = 2476 vong/phut 

= 3428 vong/phut 

Lin cit 5 

Lan cit 6 

<(> = 25 mm 

v C v = 280 m/phut 

(|) = 45 mm 

v^ - 280 m/phut 


280m 


280m 

m - 

ji.phut.0,025m 

ni 

7i. phut.0,045m 

ni = 5393 vong/phut 

ni = 2830 vong/phut 


Vi dy 2. M$t co true, hinh 139, dirfrng kfnh <j>60 mm, v$t Ji$u C45 dir^c 
tl$n th6 mpt lap sau d6 tj|n tinh. 

Dung dao tipn ngo&i laai clt tr£i vat manh hqyp kim (y 0 = 90°; tc r = 90°). 
Laang tiin dao la f v = 0,2 mm/vong va f f = 0,1 mm/vong. 

T6c 6q cit v vc = 200 m/phut va v^ = 300 m/phut. 

Laang da sau khi tipn tho cin d£ l?i la 0,5 mm. 

He s6 hO’u Ich cua dQng ca truyen d$ng chlnh la r| = 0,8. 

Tfnh: 

1 LaccStFcy. 

2. Cong suit cat Pcv. 

3. Cong suit cin thiit cua dpng ca truyin dpng P ab . 
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Hinh 139. Chi tl4t cho vi dy 4 

Gia thiet: Chieu dai ti£n / = 50 mm. 

Chieu s&u cat a p = 4,5 mm. 

Lirorng ti£n dao f v = 002 mm/vong. 

Toe 6q cat = 200 m/phut. 

Goc nghieng k, = 90° 

H$ so hOu ich r\ = 0,8 
1. Tmh lye cdt F c 

Li/c cit F c 6\iqc tinh theo cong thirc sau: 

Li^c cat = tiet di£n phoi x lg»c dit rieng: F c = b.h.kc = a p .f v .kcy (o' K r = 90°) 
Neu K r < 90° tmh b nhu- sau (hinh 142): 

b = ~- p - 
sin K r 

h = f. sin K r v£ k = ——- 

c h m ‘ L^ J 

Trong do kcM la trj s6 theo di£u ki$n thy*c nghi$m va m c la s6 mO cua 
chi&u day phoi; kd-i va m c c6 thS l4y ti> bang 18. 
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Bang 18 





Lyc cat rieng kc (N/mm 2 ) 

khi chi£u d&y phoi h (mm) 

V£t li$u gia c6ng 












m c 

k c i-i 

0,05 

0,08 

0,1 

0,16 

0,2 

0,315 

0,5 

0,8 

C15 

0,22 

1820 

3520 

3170 

3020 

2720 

2590 

2350 

2120 

1910 

St37-2, S142-2 

0,17 

1780 

2930 

2730 

2630 

2430 

2340 

2170 

2000 

1850 

St 50-2 

0,26 

1990 

4340 

3840 

3620 

3210 

3020 

2690 

2380 

2110 

St60-2 

0,17 

2110 

3510 

3240 

3120 

2880 

2770 

2570 

2370 

2190 

St70-2, 18NiCr6 

0,30 

2260 

5550 

4820 

4510 

3920 

3660 

3200 

2780 

2420 

C35 

0,20 

1860 

3390 

3080 

2950 

2680 

2570 

2340 

2140 

1950 

C45k 

0,14 

2220 

3380 

3160 

3070 

2870 

2780 

2610 

2450 

2290 

Ck60 

0,18 

2130 

3650 

3360 

3220 

2960 

2850 

2620 

2410 

2220 

15CrMo5 

0,17 

2290 

3810 

3520 

3390 

3130 

3010 

2790 

2580 

2380 

16MnCr5 

0,26 

2100 

4580 

4050 

3820 

3380 

3190 

2840 

2510 

2230 

20MnCr5 

0,25 

2140 

4530 

4020 

3810 

3380 

3200 

2860 

2550 

2260 

50CrV4 

0,26 

2220 

4840 

4280 

4040 

3580 

3370 

3000 

2660 

2350 

GG15 

0,21 

950 

1780 

1610 

1540 

1400 

1330 

1210 

1100 

1000 

GG25 

0,26 

1160 

2530 

2240 

2110 

1870 

1760 

1570 

1390 

1230 

GG45 

0,17 

1600 

2660 

2460 

2370 

2110 

2104 

1950 

1800 

1660 
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Hinh 140. Ti4t di$n \&p c&t 




Tuy nhien cong thi>c tren la chira du de tinh lire clt ma con phai quan 
tarn tdi mot loat cac he so hipu chinh. Do vay trong thupc te ngircyi ta sir 
dyng cong there sau: 

F c =a r .f,.k c .K ra .K v .K sch .K„ r [N] 


Trong do: 

Kyo la hp so thay doi goc trirdc, K ro = 1 - 


ro-Zok 

66,7 


, y( 0 la goc torcrc hipn 


tai va Yok la goc trirac da dirge sir dyng de xac djnh gia trj kc). 


K v la he so thay doi t6c dp clt. Cac gia trj trong bang 18 chi dung cho 
pham vi v c = 90;...; 125 m/phut, dirge lly tir d6 thj K v - v c tren hinh 141. 

la hp so thay doi vat lieu lirai clt tir hgp kim cirng tai gom clt: Ksch 
= 1 doi vdi hgp kim cirng va = 0,9;...;0.95 doi vdi vat lieu gom. 

K ver la hp so mon lirai cat. No phai dirge tinh 6k n vi c2c gia tri k c 
lay tir bang 25 chi dung cho dyng cy sic, vi vpy no dirge tinh: K ver 
= 1,3;...;1,5. 



Vi dy: v c = 270 m/phut K y = 0.94 


Cdc gia tri k y duve dp dyng cho: 
f- 0,2;...;1,5 mm/vong, yo = va *> = 6(f;...;9(f 


Hinh 141. D6 thj K v - v c 

































































































































Giai 


Gia tri hipu chlnh K ^ phu hop vai dieu kipn trong bang 18 nhgn gia 
trj 1 .a p f v cho tnrdc. Tit ca cac gia tri khac nhau phai xac djnh nhir sau: 

N 


k = 


K = 


h M '■ 
2220 


mm 


K= 1- 

ro 


Ycs-Yok 

66,7 

10-6 


0,14 


0,2 


k =2781- 


K =1- 
ro 66,7 




Twm 


£ y =0,94 

Ya 


Dltq'c chQn l&m gi£ tri hipu chinh: 

= 1.3 di^grc liy tir trong bang 
K v = 0,96 

Lm*c cat cin tinh la: 

Fc ~ ^ p ’fv ^c '^ v ’F^sch ‘^Vfr 

Fcv = 4 p 5mnn.0,2mm.2187N/mm 2 .0 p 96.0,94.1.1,3 


Fc = 2936 N 

2.Tinh cong suit cit P c 

Tinh cong suit cat P c theo phuang trinh sau: 


P - F .v 


Nr 


m 1 phut Nm 


phut 60^ 60s 

= 2936N.200 m/phut 


, thay cic gii trj cua bii tip ta co P c 


Pc = 9786,7 N.m/s, vi IN.m/s = 1W (Wat) n£n 9786,7 N.m/s = 9,787 kW 
Pc = 9,878 kW 

3. Tinh cdng suit cua d$ng c<y truy&n dgng P ab 

Tinh cong suat cua d$ng cu truyen dpng P ab , tirang ung vai cong suit 
cit da biet, theo cong thi>c sau: 
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P _ CV 
r ab - 


rt 


*W 


= kW 


P ab = 


9,787 

0,8 


P ab = 12,23 kW 


II. Vi du tinh toan cac thong s6 cong nghe cho gia cong phay 
CNC 

1. Tinh toe do tien dao v f 

Trong phay ngi/ai ta throng tinh toe dg tien dao v f theo mm/phut. Tuy 
nhien, lipping ti£n dao m6i rang f z cDng quan trong, boi vi di/a vao nb cong 
nhan bi£t dupe lirori dao cat da chju dupe lupng ti£n dao la bao nhieu, 
trong duang d&u tien. Lupng tien dao nay phai dupe phan bigt voi lupng 
tien dao dgt dupe trong mgt vong quay cua dao phay. 

• Toe dg ti£n dao v f mm/phut 

• Lupng tien dao mfii rang dao f z mm/rSng 

• Lupng tien dao trong moi vong quay cua dao phay f mm/v6ng 

OS ti nh toan ta su dgng cac cong thuc sau: 


V, = f 2 .n.z 

mm/phut 


Vf = f.n 

mm/phut 


N 

C 

** 

II 

c 

*•-— 

II 

> 

mm/phut 


Vi du 1. Mgt chi ti£t bang vgt li£u C15 (hinh 142) dupe phay vbi mbt 
l£n cat bang dao phay try mgt d£u co cac manh c4t xoay. Chi&u sau c£t la 10 
mm. Toe dg cat v c = 160 m/phut v£ lupng ti6n dao moi rang f 2 = 0,18 mm/rang. 
Dao phay try m£t d£u co duang kinh 4> = 63 mm c6 4 lu&i cat. 

Tinh t6c d§ tien dao v f . 
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Hinh 142. Chi tilt cho vf dy 1 

Gia thilt: v c = 160 m/phut f z = 0,18 mm/rang 

d = 63 mm z = 4 

Tinh: v f mm/phut 

Taco: v f = f 7 .n.z, 

v c = Tt.d.n 
V c 

n =- 

7t.d 

v c 

Vf = — fzZ 

n.d 


160000 mm 

Vf=-- .0,18 mm. 4 

7i.phut.63 mm 

Kit qua: v f = 582 mm/phut 

Vi d m 2. Ranh cua chi tiet trong hinh 143 cln tiwyc phay tren may CNC 
thing dung, blng dao phay ngon 2 lu'oi cat co dirirng kinh <j> = 12 mm, so 
vong quay n = 1800 vong/phut va lirpng tien dao f z = 0,12 mm/r2ng. Tinh 
t6c do tien dao. 
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Hinh 143l Chi ti4t vi dy 2 


Gia thiet: n = 1800 vong/phut 
f 2 = 0,12 mm/rang 
z = 2 

Tinh: v f mm/phut 

Taco: v f = f z .n.z 

1 

v f = 0,12 mm.1800 .2 

phut 

Ket qua: v r = 432 mm/phut 
2. Tinh so vdng quay n 

Vi dy 3. Tinh s6 vong quay khi phay vfri lipping tien dao la 0,1 mm/rang 
cho m5i lipoi cat v£ li/png tien dao la 0,15 mm/rang, toe <Jg tien dao la 200 
mm/phut. 


Gia thi£t: v f = 200 mm/phut 
f b = 0,10 mm 
z = 2 

Gia thiet: v f = 200 mm/phut 
fi = 0,15 mm 
z = 2 

Tinh: n b vong/phut 

Tinh: ni vong/phut 

Ta co: 

Ta co: 

v f mm 

v r mm 

° b f b z phut.mm 

f b .z phut.mm 

200 

200 % _ 

n b - 0 1 2 vong/phut 

n ' “ n - c - vong/phut 
u.io.z 

n b = 1000 vong/phut 

n t = 667 vong/phut 
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3. Tinh lire cat va cong suat 6gng co 

Cung nhip khi ti$n, trong phay, hinh 144, cung phai su dyng cac h$ so 
hi$u chmh. 

Cac so lieu nay co th£ ki£m tra trong bang ho|c nhip tiwng hyp cua 
he s6 thay doi goc trucrc XC^zo th£ tinh to^n bang cong thi>c 


K 


Xd 


x ro-y ok 

66,7 


Lye cat khi phay l£: 

K = F a .Z'[N\ 

a p - chi4u siu dt. 
a e - chidu rpng dt. 
b - chieu rpng phot. 

Fa - lire dt m6i lu&i dt (trung binh). 

(pa - gdc ti£p xuc. 

h m - chiiu d£y trung binh cua phoi. 
f z - iLFpng tiin dao cho moi rSng dt 
z-s6 r3ng dt cua dao phay. 
z Q - s6 rdng than) gia dt 
D - dutimg kfnh cua dao phay 
A - gdc n&ng cua lu&i dt 
tc - gdc nghi&ng cua lu&i dt 
kc-lgc dt ridng 

kd-i - Ip c elf rieng tr§n tiSt di$n phoi 
b.hm = 1 mm 

m c - so mu cua chieu dky phoi 

Hinh 144. Thdng s6 I6p dt khi phay 

Trong do: 

2 \ = 3 ; o o = b.h m .kc. 



Trang do: 


A ^a() 

b = Q& — [mm] va h m = f, .sin k. - [mm ], a day k = 90° - X 

cos X ‘ d.7r.(p s 
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X la goc nang. 

Neu quan tam t6i cac he so hi$u chinh, li/c cit 6u><?c tlnh v6i cong thi>c 

sau: 

F c =Z'F.h m .k c .K n .K v .K„ r \N\ 


va voi Ze, b, h m cong thi>c cho ket qua sau: 

360V 


F„ = 


a m 


zx<p s 


360 cos A 7T.(p s .d 


./.sin K.k c X yQ X v .K 


3.5. He thong kep CNC 

I. Cac dang he thong k§p 

He thong kep thiet lip si/ lien ket giQa chi tiit gia cong vcri may cong 
cu. No phai dap i>ng dun/c 2 chi>c n£ng ca ban sau: 

1. Vj tri cua chi tiit gia cong la chinh xac 

2. Dam bao giG* chat chi tiit gia cong du>cri tac dpng cua tit ca li/c sinh ra 
trong qu£ trinh gia cong. 

Chi tiit dun/c giO chat chu yeu bing slpc 6p cua cac chi tiit kep, dwqtc 
gpi la li/c kep. 

Oe giam gia thanh cua he thing kep v£ chi phi gia cong, he thing kep 
con phai dpt doge cic yeu ciu sau: 

• Thao tac don gian vi nhanh. 

• Kha nang slf dung da dpng. 

• Thay doi cac chi tiit kep de dang. 

• Op chinh xac cao khi kep lip Ipi. 

Tr£n cac may c6ng cy cu, vipc kep chu yiu bing tay. Oiiu niy doi hoi 
ngif6i cong nhan mit nhiiu slpc fi/c. Oe giam thoi gian phg va giup hp kep 
di dang han, ngaai ta d3 phat triin he thing rieng cho mil thiet bj kep. Bi 
tao ra lire kep, co nhiiu phipong phip khac nhau. Sau day l£ mpt si 
phipong phap: 
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m&m c$p 




cin k6o 



moc n§m 


1 4 | chiu kpp 


Hinh 145. Mam cap v&\ ccy ciu thanh ch&m (c<y khi) 

•Co* c4u tao lyc kpp cor khi. 

• Thiet bi kpp thuy Ilfc. 

• Thiet bj kep khi nen. 

• Thiet bj kpp dipn. 

1. Cor cau tao li/c k$p co khi dipyc si> dyng chu y&u a dpng thanh 
chem, hinh 145, hay don biy, hinh 146. Cac logi ca cau n^y thu’ang du’yc 
si> dyng tren may tipn ty dpng. 




mam c$p 

cin k6o 
ddn biy 



chiu k$p 


Hinh 146. Mam c£p v<yi ccr ciu k$p <56n biy (ctx khi) 

3. Thiet bj kep thuy li/c tgo ra cac chuyin dpng va lye kpp bing cac 
pittong chuyen dQng thuy lyc. Chung du^yc dieu khiin chu yiu bing 
van tay bai ngu’ai v#n hanh may. Lyc kep co the diiu chinh chinh xac 
va doc du’P’c tren bp hien thj. Thiet bi thuy lyc doi hoi chi phi vi ky thugt 
rat cao nhung rit dang tin egy, hinh 147. 
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Hinh 147. Tryc k$p thuy li/c Rohm SZ 
3. Thiet bj k?p khi li/c ho$t d£>ng biing khi nen 

Thiet bj nay lam vipc giong nhir thiet bj kep thuy li/c. Be tao khi nen 
ngi/ai ta si r dyng may nen khi, hinh 148. 




Hinh 148. Try k?p khi nen R6hm LHS 

4. Thiet bj kpp 6i$n vdi chuyen dpng quay tgo ra li/c kep biing he thong 
§n khap tryc vit - dai oc. No co the chuy6n doi nhanh theo cac du'O’ng kinh 
khac nhau cua chi ti6t, hinh 149. 

Nhcr ly hep dipn tu tryc quay du’p’c khoa trong suot qua trinh kep va 
thao k$p, vi th6 toan bp momen quay du’p’c truy6n d6n mam cpp. 
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Hinh 149 . K$p di$n vriri chuy£n d$ng nSng 

thanh noi 


| 1 | dai 6c 

2 trvc ren 

3 

|"T~| H hOV 

5 | b&nh rSng h&nh tinh 

6 


d$ngco 


IL Chung loai va dac diem cua thiet bi k?p de tien 


Trong phan nay se gibi thiau cac kha n^ing kap chi ti£t gia cong vao 
may ti$n khac nhau. Nhin chung can phan bi$t cac phu*ang an kap sau day 
vGi nhau: 

• Kap bang mam e£p 

• Kap blng kap rut 

• Kap gtOa mui ching tarn 

• Kap bang mam t6c 

1. K$p b£ng m&m c$p 

Mam cap difcyc ph^n biat a so ch4u kep la 2, 3 ch4u, hinh 150, ho£c 4 
ch£u, hinh 151. Du>qrc dung nhi&u nh£t la mam cap 3 ch£u ty djnh tarn. No 
dam bao ga nhanh, chac chan va dung tarn cac ph6i tian dang 6ng tron. 
Mam cap 4 ch£u cho phep kap cac ph6i c6 4, 8,12 cgnh ho|c dang tr6n. 

Cac ch£u kap, ph£n Ian du , o , c t6i cang va c6 dang bac. Do c6 th£ di&u 
chinh cac ch£u kap nen cho phep kap cac ph6i tian c6 cac dirGng kinh 
khac nhau. C6 the kap cac chi ti& gia cong tu* b£n ngoai ho|c tu- ben trong 
nha thay dfii cac chlu kap. 
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• Kap bang mam hoa 

• Kap b£ng dd ga ti$n 

• Kap bSng luynet 








Hinh 150. Mam c*p Rohm ZG-ZS v<* 3 chiu Hinh 151. Mam c*p Rohm ZG-ZS v<* 4 chiu 

Truyen li/c k$p chu yeu dira tren nguyen tic cua dTa xoin oc hoac 
thanh nem 

2. Truyen lt/c kep bSng dTa xoin 6c, hinh 152 

Mam c$p voi dTa xoin oc cho ly’c lep nho. Vi be mgt giOa dTa xoin 6c 
va chiu kep rit nho nen chi co the truyin li/c thip. H$ thing truyin ly»c cua 
dTa xoin 6c du^c mo ta a hinh 153. 

Nhu’Q'c diim nOa cua mam c$p voi dTa xoin oc la khi thay doi thi chiu 
k$p phai du’Q'c thao ra to^n bi. 




Hinh 152. Mam c^p vcri dTa xoan 6c 
Rohm EG-ES 


Hinh 153. H$ thing truyin li/c k$p cua 

dTa xoin 6c 159 






Nguyen tic hopt <5png cua mam tipn hinh 154. 

Quay banh r£ng (4) lam cho dla xoln 6c (5) quay. Nhd vpy, chlu kep 
(3) chay tren tryc quay ve phia tarn cua tryc chi'nh va kep chi tilt lai. 



Hinh 154. Mam ti£n v<yi <Jia xoSn 6c Rohm EG-ES 


1. chSu kep hai chiSu; 

2. tryc vit dieu chinh; 

3. cfe chau kep; 

4. b&nh rSng truyen lye; 


5. dia xo&n 6c; 

6. vit ch$n b&nh rSng; 

7. khod; 

8. kho& di6u chinh. 


3. Truyen li/c k$p b&ng thanh nem, hinh 155 

Mam epp vcri thanh nem cho phep thay d6i nhanh chlu kep va tpo ra 
lye kep I6n han la mam cep vdi dTa xoln 6c. 

Nguyen tic hopt dpng cua mam cep tr§n hinh 155. 

Viec kep cua m£m cep thanh nem dirge thyc hien nhd khoa (90) lam 
quay tryc (27) vao thanh nem (56). Thanh nem (56-2) quay djeh chuyln 
v6ng din (23) qua sit tarot (28). Hai sit tarot (28) khlc truyln lye len 
thanh nem khac (56-1). Cac thanh nem (56) voi bien deng chey nghieng 
ngoem vao phln de cua chlu kep (24GB) va din chung vao hirong tarn. 
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23 v6ng din 


24GB dla chau 


24EB ch£u dan, quay l$i (Ju-qrc 


36 Id xo ch6t h§m ch£u kep 


25 chiu <J0m v6 quay lyi 


37 16 xo ch6t (Jinh vi 


chlnh: 


27 

tryc 

38 

ndm <J6 

28 

sat tru^t 

39-^42 vlt try 

29 

ch6t hSm chiiu kep 

44 

chot try 


Hinh 155. M5m c$p dung thanh ndm R6hm Duro 


I I - C'NK r 
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4. K$p biing kpp rut, hinh 156 

Vcri kep rut cac chi ti&t hinh trg co the dirge kep quay tron, nhanh, 
chinh xac. Chi tiet dirge kep tir ben ngoai bai kep rut. Kep rut thirong chi 
img dgng cho chi tiet gia cong co cung dirang kinh ho$c co kich thirdc 
tircmg dirong vi no co phgm vi dieu chinh hircrng kinh rit nho. No dac biet 
dirge sir dgng trong gia cong logt I6n. 


Hinh 156. K«?p rut 

1. chi tiet; 2. than c$p; 3. trpe; 4. ong kpp 
5. Kep giCra cac mui tarn 

Kep giCra hai mui chong tam dirge Crng dgng cho nhirng chi tiet dai. Chi 
tiet gia cong phai dirge khoa mgt va khoan tam a ca hai met. 




Hinh 157. K$p blng mui ch6ng tam 

Kep bing mui ch6ng tam co the dirge ph£n biet, can cir vao dgc diim 
ky thugt gia cong sau: 

• Toe mgt diu cung veri mui tam quay hay mui tam co djnh. 

• Toe k$p co vong bao ve cung vdi mui tam quay hay mui tam c6 djnh. 

Toe mat diu thirang dirge gin tren trge chinh. No dirge sir dgng khi 
phai gia cong toan bQ be mat trg cua chi tiet. Chi tiit dirge kep giCra t6c mat 
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dau va y dQng. Nhifcyc diem cua toe m|rt dau la chi truyln dirge momen 
quay nho ; hinh 158. 


Hinh 158. T6c m?t dlu 

Mui tam quay dugc cai vao nong tryc y dong doi dien vai toe m3t dau. 
Vi mui chong tarn quay quanh tarn cua no nen co the si> dyng van toe clt 
cao trong su6t qua trinh gia cong, hinh 159. 



Hinh 159. Mui chdng tam xoay Rohm 601 

Phgm vi sup dyng cua mui chong tam co djnh, hinh 160 va hinh 161 rlt 
h$n che, vi no chi cho phep clt vai toe do thap. Neu khong nhu* the no se 
rat nhanh bj nong va do do bj mai mon. 



Hinh 160. Mui chdng tam cd djnh Rdhm 667 
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Hinh 161. Mui chdng tam c6 djnh mpt nira Rdhm 670 

Vdri mam kgp t6c an toan, chi tiit dirge djnh tarn bling mui ch6ng tarn 
va dong thai dirge kgp hirang tam bing vit kgp. Nhfr vgy co thi truy&n 
momen quay Ian va dgt dirge cong suit gia cong cao han, hinh 162. 


1. <T\a k$p; 

2. t6c; 

3. chi ti4t 


Hinh 162. Mam k?p tdc an toan 

6. Kep b&ng tnjc (ga) bung, hinh 163, 164 

V6i trgc ga bung chi tiit co 16 dagc kep tir ben trong. Khac vai mam 
xoay, khi sir dung true ga bung, 16 khoan co the rat nho. N6 thirong dirge 
sir dgng khi chi tiit gia cong da co san 16. Ngirai ta phan bigt trgc bung c6 
djnh va trgc bung nong rQng. 

Trgc ga bung co djnh co dgng con rit nhe (1:2000) va dirge kgp giira 
hai mOi tam. No thirang dirge dung khi tign tinh vi chi co thi kgp rat nong. 
Trirac d6 phai kiim tra lai dp chinh x£c khi quay cua mui tam. 

Trgc ga bung nong rong dirge luon vao phin co dgng con bon trong 
cua trgc chinh. Phgm vi kgp dirge xac djnh nha vj tri kgp co ranh cua ch6t, 
tuy theo dO chinh xac khi quay, cung nhir mire dp kgp d6ng diu len chi tiit. 
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Chi ti&t dirge kgp do nut co dang con ep vao. 




Hinh 163. Tryc bung h$p Rohm 


1. vong k$p; 

2. tr\ic (gd) bung. 


Hinh 164. Tryc ga bung hyp Rohm MZB 

Tryc ga bung quay dirge kgp giCra hai mui tarn. No co phpm vi kpp nho. 
Nguyen tic lam vigc cua no nhir sau: nong rpng hpp co thanh mong, khong 
khia ranh, tir v$t ligu dan h&i. 

7. Kgp bing m§m hoa, hinh 165 

Mam hoa co kha nang kpp dirge chi tiit hinh dpng khong d&u. Bin 
hope nhi&u pittong kpp dirge lam ci>ng c6 the dirge di&u chinh dpc lap. 
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Chung cung co the quay du'p’c. Vi tri kep cho phep k?p ngoai hole kep 
trong Nha cac ranh kep co sin co the lap do ga va cac doi trQng. 



Hinh 165. Mam hoa 6 chdu k$p Rohm 


8. Kep vai do ga ti$n, hinh 166 

Mam 16 vai cac lo ren la than chinh cua do ga cho phep k$p rat da 
dang. Tuy nhien a dgng k$p nay nhat thiet phai thin trQng vai doi trQng, vi 
neu khong trgc chinh se quay khong can blng, din tai ket qua gia cong 
khong chinh xac va thim chi la hong miy. 

1. chi tiSt; 

2. thin kep; 

3. don kep; 

4. doi trpng. 



Hinh 166. 06 gi ti$n 

9. Kep biing luynet (gia do co djnh), hinh 167, 168 

De kQp chi tiet dai va manh ngao’i ta si> dgng gia da co djnh (luynet), 
de da chi tiet gia cong khoi bj u6n cong do lg*c clt va trQng lac rieng cua no 
gay ra. 
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Hinh 167. Luynet ti/ djnh tam Rohm SLZ 

Chi tiet dipac kep giOa hai mui chong tam va dtfp'c da them bang gia 
da c6 dinh, hinh 168. 



Hinh 168. Luynet c6 djnh 

III. Chung loai va dac diem cua thiet bi kep de phay 

Trong ph&n nay se giai thieu cac kieu kep chi ti6t vao may phay khac 
nhau. Nhin chung can phan biet cac phaang thi>c kep sau day: 


Kep bang eto. 
Kep bang ban ti>. 
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• Kep blng modun ga. 

Kep blng eto, hinh 169. 

1. £to co thl quay ti>ng goc 90° tren ban may. 

2. Vi tri cua n6 c6 th£ thay d6i du'p'c. 

3. Chi ti&t dirpc kep co th£ djch chuyen dQC theo tryc X va Z. 



Hinh 169. K?p tong eto 
Kep blng ban ti>, hinh 170. 

1. Vj tri cua chi tiet tren ban may co th£ du'Q’c xac djnh mpt each ty> do. 



Hinh 170. K$p bimg bkn tCr 


Kep bling modun ga, hinh 171. 

1. Vj tri cua chi ti&t tren b£n m£y co th£ thay d6i. 

2. Cac chi ti£t kep co thl diroc dTnh nghla nhir la m$t modun. Vj tri kep 
do ngirai si> dyng quy dinh. 
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Hinh 171. K$p bSng modun ga 

Ban may phay co cac ranh chO T la than chinh 6k kpp chi ti&t gia cong. 
Tuy theo lopi va each thipc kpp chi tiet gia cong cac ca ciiu kpp duve phan 
bipt nhu sau: 

• Thiet bj kpp ca khi 

• Thiet bj kpp thuy li/c 

• Thi£t bj kpp khi nen 

• Thi£t bj kpp dipn 
1. Thiet bj k$p co khi 

Thi£t bj kpp ca khi g6m nhieu bp phpn nhir: don kpp, g6i d6\ hlnh 172, 
173, bulong kpp v6i dau T. ^ 

chi tiSt gia c6ng; 
(ton k$p; 
g6i <3&; 
ban mdy. 



Hinh 172. D6n k<?p va g6i da 
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Be da chi tiet gia cong nang con si> dung ca g6i tu»a va c£i dinh 
haang, hinh 173. 


Hinh 173. Ddn k^p, gdi da va gdi ti/a 


1 1 1 g<$/fr/a, |~2~1 chi tiet gia cdng; | 3 | (Son k$p; h 


goi do; | 5 | bdn mdy. 


De kgp cac chi tiet gia cong phSng va be mat can di tr6ng de gia cong 
can dung nhung cap phlng de kep, hinh 174. 



Hinh 174. TAm k?p phang 

1 tim kep phing; 2. chi tiSt gia cdng. 

Vai trp' giup cua mam phan dg vdi mam xoay cac chi tiet c6 the du’Q’c 
gia cong nhanh, doi xung ti> cac phia khac nhau. Cung c6 the ga mam len 
tren mam phan dp de phan chia va gia cong chinh xac c£c chi tiet dang 
trdn, hinh 175. 
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Hinh 175. Mam phan dp v&\ mam xoay 
2. Eto may, hinh 176 

Eto may sip dung de dang va chic chin, dirge dung dl kep cac chi tiet 
nho. Vigc can chinh cua chi tiet dau tien dirge thgc hien vdi sir trg giup cua 
dong ho so. Oircmg bilu diln lire k$p tren eto dirge the hien trong hinh 177. 



Hinh 176. Eto may Rohm UZ 



Hinh 177. Duong bieu didn Igc kpp 
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£to may da nang, hinh 178, co the quay dime cung nhu > c6 the be 
ngang hoac thing dang. Lyc kep thimng dayc tao ra bing tay. Tuy nhien 
cung co loai eto tao ra lyc k$p bing thuy lyc va khi nen. 



Hinh 178. Eto da nang Rdhm PS-SV 

3. Thiet bj k$p thuy Ip c va khi nen 

May cong cy CNC sir dyng eto NC, hinh 179, tao ra lyc k$p bing 
xilanh thuy lyc va khi nen. Cac eto NC van hanh bing khi nen cho phep 
rut ngin thai gian dong va ma eto. Tuy nhien ap lyc hQat d§ng nho nen 
kh6ng the dat dircrc lyc kep Ian. Oi tao ra lye kep Ian ngimi ta dung thiit 
bj kep thuy lye, co bQ phan dieu chinh ap lyc de tao ra lyc kep theo yeu 
ciu. 



Hinh 179. Ciu t^o cua 6t6 NC Rohm RBA 
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Cau tao cua eto NC 6irqrc minh hQa trong hinh 180. 



Hinh 180. Cdu t^o cua £td NC Rohm RBA 

1 - ngam k$p c6 (Jjnh; 2 - ngam k?p chuyin (JC>ng; 3-bQ ph$n thuy li/c; 4 - phan ng&m 
chuyen dQng; 5 - tiyc; 6 - <Jai 6c; 7 - than; 8 -16 xo n6n. 

4. Thiet bj k$p tir tinh 

Chi tiet gia cong bling thep co the kep bing thiet bj kep dien tu\ hinh 
181. Chi tiet dippc hut vao ban kep tuy theo tinh chat cua dong dien tCr ban 
kep. Sau khi nglt dong, chi tiet du’Q'c nha va co the lay nhe nhang. 



Hinh 181. Ban k$p di$n tir 
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Chircmg 4. Lap trinh NC 

4.1. To chu*c va trinh tu cong viec khi lap trinh NC 
bang tay 

I. So sanh each thi>c chuin bj gia cong cho may thong 
thipcmg va may CNC 

Gia cong tren may CNC co hang logt Igi th6 hom han so vdi gia cong 
tren may thong thadng, vi dg, thdi gian gia cong ng£n han va nang su£t 
gia cong cao han. Oe co the tgn dung dag c cac au the nay, cong vi$c 
chuan bj phai dirac thifc hign taang xdng. 

Mgc dich cua san xuat la dgt dage ty le thdi gian chinh tren may cong 
cu, nghTa la ty 1$ thdi gian cit got, cang cao cang tot. Trade khi b£t dau gia 
cong co r£t nhi&u cong vige da len ke hgach chn dagethge hign. 

Tren cac may cong eg thong thadng, cong nhan chi co th& ho$c la san 
xu£t hoac la lap ke hgach. Nhd kha nSng tg* lam vige theo chaang trinh 
NC tren may cong eg CNC ma cong nhan co the vda san xu£t vda Igp ke 
hoach. Rieng ban than dieu nay da leim cho ty Ip thdi gian chinh khi sd 
dgng may CNC cao han hln. 

Khi san xuat tren may cong eg thdng thadng, ban ve ch£ tgo, ke hgach 
lam vige va nhigm vu san xu&t dage chuln bj s§n s&ng cho ngirai cong 
nhan. Td do, cong nhan phai Igp k£ hgach chi tiet han thanh cac cong 
dogn lam viec va chon dgng eg. Vi khong th§ do dung eg tren may cong eg 
thong thadng, a moi cong dogn hg phai ra vdi dgng eg va sau d6 do chi tiet 
gia cong. Khi sd dung may cong eg CNC, tat ca cac bade nay deu dage bo 
qua. Tuy nhien, dieu nay doi hoi dgng eg phai dirac do trade. 

Trong chuan bj cong viec CNC, cho phep nhi&u cong viec chuan bj 
dage chuyen giao cho may. Muc dich l£ doi vdi mdi nhi$m vg, t£i ligu dong 
bo, dgng eg va thi£t bj gd cung nha phoi dage chu£n bj san sang d£ vige 
hieu chinh va san xu4t cd th& b5t dau ngay. Nhigm vg chuan bj gia cong 
dage chia nha sau: 
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• Xay dgmg cac tai lieu can thiet 

• Do dgng eg cat 

• Quan ly dgng eg va thiet bi ga 

• Sin sang tat ca cac tai lieu va trang thiet bi phg trey 

So vai may cong eg thong thirang, tai lipu can thiet cho gia cong CNC 
cin dupc chuan bj chi tiet, tf mi hern. X3y dgmg cac tai lieu n^y cin nhieu 
thai gian han, tuy nhien chung cho phep sip dgng ngay cho cac hcyp dong 
lip lai. 

Ben canh chi^ang trinh NC, de hieu chinh may CNC con can xay dung 
phieu hieu chinh. Trong do co tat ca cac dCr lieu ve dgng eg di/pc si> dgng 
va vi tn kep chi tiet gia cong. 

Viec do dung cu cho phep may CNC van hanh tp dong va si> dgng dam 
gian dgng eg tren nhieu may. 

Viec quan ly dung cu va thiet bj ga a khau chuan bj cong vipc cho may 
CNC phCrc tap han vi so vai may thong thirang noi chung, dgng eg va thiet 
bj ga dupe sCr dgng da dang han va chung can diypc mo ta chi tiet han. 
Cac di> lieu dape lim tri> trong bQ tri> cho dgng eg cung nhu* cho thiAt bj 
ga, 

Viec sin sang dong bQ tat ca cac tai fi#u, dgng eg da dirpc hieu chinh 
trirac va cac trang thiet bj phg trp cho ph£p hieu chinh nhanh may CNC. 
Muc dich nham, giam thai gian dpi cua may xuong va t3ng thai gian gia 
cong chinh cua may len. 

II. To chu»c lap trinh NC 

ChLrang trinh NC co th4 xay dpng a nhieu bQ phan khac nhau. Theo 
each to chi>c co cac hinh thi>c lap trinh NC khac nhau sau: 

• Xay dpng chaang trinh a khu vpc chuin bj edng vi$c. 

• Xay dpng chuorng trinh a khu vpc XLrang. 

Lien ket to chi>c cua hai hinh there nay dirpc bleu dien a hinh 182. 
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Hinh 182 . Lien k&tt& chtrc cua L$p trinh NC 

1, Xay di/ng chirong trinh trong khu vt/c chuan hj san xuat 

Trong b$ ph$n chuin bj tit ca cac bipn phap da len k£ hpach de thgc 
hipn nhiim vg san xuit dggc thgc hipn, Cac biin phap nay da di/gc sip 
xep thcri gian trifac khi san xuit. VI b$ phin niy nim ngoii khu vgc 
xgang, nen ngiroi ta gQi (a lip trinh ben ngoai. 

Chirang trinh NC dm?c xay dgng boi cac nhan vien dggc dao tgo die 
bipt d£ xay dgng chgcmg trinh NC. Hp lim vipc chu yiu tpi vj tri lip trinh va 
xay dgng chiwyng trinh cho may. Ben c^nh vipc lip trinh, b day con chju 
trach nhipm quan ly chLrong trinh. Vi£c kit n6i vdi miy c6ng eg CNC di/gc 
thgc hiin qua m$ng vpn hanh DNC. 

Viic xiy dgng chirong trinh b khu vgc chuan bj cong vipc se la hop ly, khi: 

• Chirong trinh NC lem, phu-c tpp. 

• Chirong trinh NC cin xiy dgng cho chi tiit gia c6ng phirc tap. 

• Cin quan ly nhieu choong trinh NC 
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• Co nhi&u may c6ng eg CNC. 

Nhipoc dilm: 

• Chimng trinh NC chn dyp>c t6i yu ho£ tren may CNC. 

• It ti6p xuc vdi khu vyc xyang. 

2. Xay di/ng chuxyng trinh a khu vi/c xu&ng 

Neu xay dyng chycrng trinh NC 6 r khu vyc xipang ngyai ta gpi day la 
lap trinh tren may. Chyang trinh NC c6 thl dyyc lap trinh tryc ti£p tr&n 
may ho5c tyi vi tri lap trinh dyt g£n may. 

Chyomg trinh NC dyyc xay dyng trong khu vyc xyang ho$c khu vyc 
chuan bj cong vise dyyc ngydi van hanh kilm tra v£ toi yu hoa ngay tren 
may khi di&u chinh. 

Viec xay dyng chLPcmg trinh a khu vyc xyang se hgrp ly. khi: 

• Nhan vien a xyang co kinh nghi$m. 

• Chyang trinh NC ngSn. 

• Chyang trinh NC cho chi tiet dan gian. 

• Chi c6 it may CNC. 

• C£n quay lai nhanh chyang trinh NC co sSn. 

Nhyyc diem: 

• Nhan vien a xyang phai dyyc boi dy&ng d£c bipt. 

• May phai di>ng nhieu do thai gian lap trinh lau. 

3. Sy khac nhau gitra l$p trinh bang tay va b&ng m£y 

Khi lap trinh bang tay, ngydi lap trinh vi£t chyang trinh NC tryc tiep d 
dpng ma h£ dieu khien CNC co the hi£u dyyc. Mfii byde ma m£y CNC can 
thyc hipn phai dyyc l$p trinh rieng. 

Tuy thupc vao cong su£t cua hp di&u khidn CNC v£ mire d$ phyc tap 
hinh hpc cua chi ti4t, dbi khi vipc tinh to^n hinh hoc la rat phCrc tap. Vi vay 
se co kha nang gay loi ho£c va chym, vi dp, vdi thi£t bj ga khong dyyc 
nhan biet ty dpng. Dl ki£m tra Jai chyang trinh NC, ph£n Ian trong cac hp 
dieu khien CNC co tich hyp cac mo phong, nhd no cac chuy£n dpng 
cua dyng eg dyyc bieu dien. 


12 (. NK 1 
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Oja cJi&m l$p 
trinh 


May tinh dinprc 
si> dung 

Phiromg ti£n 
trcr giup l^p 
trinh 


Phu-cmg ti$n 
trgr giup kiem 
tra 



Gi£i thich 


H§ :h6ng 
l$p trinh 


L$p trinh 
ch£p 

nh^n m&y 

Ii6n quan 


L4p trinh ch£p 
nh£n may li£n 
quan cho m$t 
t6 h<?p may 
CNC <J$c bi$t 


Cho dtp li#u CNC b£ng tay 
vdi ph&n mfem WOP 


L|p trinh 
may kh6ng 
lien quan 
cho tirng 
m£y thbng 
qua post 

processors 
si> dung 

6\j(yc 


C£p m$t ph£n 
m&m l$p trinh 
bi£t ho$c 
van n£ng cho 
moi to hpp 
may CNC 


St> dyng 
hinh hpc 
CAD, cdng 
nghg du-grc 
hu-dng \&\ 
v& sau 


M4y tinh 
Itfrn dung 
cho hinh 


Mdy tinh PC vtf phin m&m 
<3$c bi£t ho$c v^n nSng 


hpc, M£y 
PC ho*c 
CNC dung 
cho cdng 
ngh$ 

Hinh 183, T$p h?p cdc phuvng phap vd h$ th6ng l£p trinh NC 
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Khi lap trinh bang may, ngucri l$p trinh 6\jqc trg t giup bai th6ng lap 
trlnh. Hp thing nay dam nhi$m cong vigc thucmg gay ra iSi khi lap trinh 
bing tay, vi dg, tinh tQa dg v^ thong s6 clt. 

Sg khac nhau vi mat nguyen ly cua lap trinh bing m^y so voi lap trinh 
bing tay la: khong phai hanh trinh cua dong eg clt dugc mo ta theo tirng 
bipcrc mot, m& la chi tiet can trfing nhLF thi n^o sau khi gia cong. Vi thi sg 
tech bach giOa dl> li$u hinh hpc va dO lieu c6ng nghg dirge tinh to£n trirbc. 

Qui trinh xay dung mot chu»ong trinh NC bing nrtey dirge mo ta nhir sau: 

1. Bircrc thu* nhat. Chi tiit dggc mo ta hinh hpc. Hinh dang sau khi gia 
c6ng va ca dang phdi. 

2. Xac djnh ti>ng birac gia c6ng. Hi thing lap trinh trg giup ngipcri lap 
trinh, xem xet tit ca cac dung eg c6 thi si> dgng va chgn ra cai thich 
hgp, tinh toan ti/ dQng cac di> lipu cat cin thiit. 

3. Cu6i cung tao ra mpt chimng trinh NC cho may CNC rteng bigt vai 
mpt hg di&u khiin CNC cu thi nrte sau do c6 thi truyen tai tai may 
nay. 

Lap trinh CNC co the tiin hanh v6i cac phirong ph£p kltec nhau a c£c 
dja di&m kh£c nhau. So' do hinh 183 trinh b&y t6ng th£ c£c kha nang nay: 

III. Qua trinh lap trinh NC blmg tay tai vj tri lap trinh 

San xu&t tren may cong cu CNC doi hoi mpt k£ hoach dirge lap cln 
than va sg chuan bj san xuat chu dao. ToSn b$ cong vige dirge ky thu|t 
vien thgc hi$n tr6n may tign va ntey phay trirbc day, di tern vi$c tren may 
CNC phai du^c ngirai l$p trinh CNC suy nghT th£u d£o tarac v£ mo ta 
chung. 

Khi l|p trinh NC bang tay, ngirai l$p trinh th£ hign nhigm vg gia edng 
trong chirang trinh NC m& khong co sg trgr giup cua h$ thing lap trinh. V& 
nguyen tSc c£n thgc hien theo c£c butfc sau: 

1. Xac djnh guy trinh gia cong. 

2. X£c djnh dgng eg c£n thi£t. 
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3! Xac dinh cac thong s6 cong ngh§. 

4. X£c dinh cac thong s6 hinh hpc. 

5. X&y dyng chirang trinh NC cho t i>ng bLrcrc gia cong. 

6. Kiem tra chirang trinh NC. 

Cac nhi£m vy can thyc hipn dir pc md ta va giai thlch trong hinh 184. 

1 Xac djnh quy trinh gia cong 

Vipc xac djnh quy trinh gia cong se c4u true hoa chirong trinh NC c£n 
xay dyng. Xuat phat tir ban ve ch£ tao ngirai Ipp trinh xAc djnh diryc cac 
bu»ac lam vipc cy th£. Ngoai ra c^n xac djnh phiromg an kpp c£n thi&t, thi&t 
bj kpp dirprc su* dyng cung nhir cac birbc gia cong cy th£ trong mot ke 
hpach v£ trinh ty c6ng viec. 

2. Xac dinh dyng cy can thiet 

Ngircri Ipp trinh xac djnh dyng cy gia cong c£n thi£t cho ti>ng bircrc gia 
cong cy th&. Dyng cy diryc chpn tir ngan hang dyng cy cat. 

3. XAc djnh thong so cong nghg 

Goi vai moi birac gia c6ng chn xAc djnh cac thong s6 clt phy thupc 
vao vpt lipu va dyng cy dLryc slp dyng. 

4. XAc djnh thdng s6 hinh hgc 

Cac tpa dp ch n thi6t de Ipp trinh chuyen dpng dyng cy duyc lily tir ban 
ve che tpo hope diryc xac djnh bing cAch tinh toan tir cac tpa dp da biet. 

5. Xay dyng chirong trinh NC cho tung buve gia cong 

Tpo Ipp tirng bubc chycmg trinh trong phieu Ipp trinh tren ccy so cac 
thong s6 hinh hpc va c6ng ngh$ d§ xAc djnh tren day. 

6. KiSm tra chirong trinh NC 

Tren may cong cy CNC P mo phong chuyen dpng dyng cy d£ kiem tra 
va nhpn bi£t 16i Ipp trinh. 
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Cac chi>c nang cua Lap trinh NC 


ChuAn bj l$p trinh 

• Cung c&p d& li$u 

• Kiem tra dO li£u 

• Chu4n bj di> li$u 

• Thi> <l6ng d$ng 

14 p kt hyach quS trinh ISm vi#c 

• Chi tiet hod qud tinh Idm vi£c 

• Ldp ke hyach kyp ch$t 

• Xdc djnh dyng cy 

• Xdc djnh phircmg phdp kyp 

Xic djnh cdc do li$u c6ng ngh4 


Xdc djnh cdc dO li$u hinh hyc 

• Xdc djnh dung cu 

• Xem x6t va cham 

MS hod 

• Soyn thao chiporng trinh 

• Thi> chipong trinh 

Chyy thO chi/omg trinh 

• M6 phong 

• ChaythO 

• lAi iru hod chirorng trinh 

• 0 i£u chinh chireng trinh 


Thi&t l$p v$t 
mang dO li$u NC 







ThiAt l$p 

• K& hoach ti£n 
trinh gia cdng 

• LdP phiAu dgng 
cy 

• k£ hyach kyp 

chat 

• Vdt mang 
chiromg trinh 
di&u khi&n 


Hinh 184. Cdc birOc l|p trinh NC 

IV. Dam bao chat lugng trong gia cong CNC 

Ch£t lircmg c£c chi tiet di/grc gia cong tren mSy c6ng eg thong thu’dmg, 
trwbc h£t phy thu§c vao trinh d$ do 6n djnh cua ngi/fri v|n hanh may. 
Ngu’pc J?i tr6n may CNC, ngimi ta co the ch£ tao cac chi tiet gi6ng nhau 
trong thoi glan dai vdri cung ch4t lu'Qng. 

Cac y£u to dLPcri d5y c6 the anh hu’dng toi chert lifprig cua chi tiet gia cong. 
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• Chuomg trinh NC dupe xay dgng. 

• Muc mai mon cua dgng eg (tuAi bin cua luoi cAt). 

• Vpt lipu cua chi tiAt (tmh chit vA hinh dpng). 

• Ban than may CNC (dp chinh xac va on djnh - lap dpt dam bao khdng co 
rung dpng). 

• Anh huong cua mdi trucrng (tac dong qua Ipi cua nhi$t d$). 

• T&m trong cua ngucri van hanh (nhpn biAt cac lAi din din giam chit lupng). 

1 C4c khi ning inh huting t&i chit luyng 

Cic phuomg phap dA hpn che cac yeu tA anh huong tbi chit lupng c6 

thi nhu sau: 

• KiAm tra, toi lpu hoi chuong trinh NC d§ xay dgng, thin trpng khi gia 
cong chi tiet diu tiin cung nhu thge hipn cac hipu chinh can thiAt dA dam 
bao gift dupe klch thuoc chinh xac. 

• Theo doi dp mon cua dgng eg tren may CNC. Chuc nang giim sit niy 
do hi diAu khiin CNC dam nhipm, vj dg mpt dgng eg cAt, khi di dpt tuAi 
bin toi da dupe tg> dpng thay the bang mpt dgng eg khic giAng nhu vpy. 
Mpt kha ning xac djnh dp mon khac: phat hipn sg* ting Ige cit, de thge 
hipn diAu d6, cac may CNC hipn dpi dupe trang bj dgng eg do Ige cit. 
Khi Ige cat ting qua dubmg dit truoe thi dgng eg dupe tg> dpng thay. 

• Bp Ipeh kfch thuoe co the nhpn bret nhu hp thing do dupe tich hpp. Khi do 
dgng eg ben trong, vi' dg, tren miy tipn CNC, mpt diu do dupe bA trf a vj tri 
khong chpm trong dau revolve (xem hinh 189). Trong trinh tg> gia c6ng theo 
chu trinh, m$t qua trinh do dupe thiet lpp va thge hipn tu dOng. Qui trinh 
nay do chuong trinh do CNC trong hp diAu khi An CNC diiu hanh. 
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Hinh 185. Do chi tilt gia c6ng tr£n m4y tipn CNC 






Do va kiem tra chinh xac vdi ky thugt do ki&m da ki£m djnh, hinh 185. 

• Dao tao nhan Igc van hanh m3y. 

• Chuan hoa khf hau gian may. 

• Chu y ch4t iLKQ-ng khi mua va llip d£t may. 

2. Luy$n tap a xu&ng 

Tuy theo kha nang sSn co, hpc stnh tiep can vdi cac phirong phap lap 
trinh khac nhau, quan ly chirong trinh NC cung nhir cac ngan h3ng thi&t bj 
ga, ngan hang dgng eg. 

4.2. Co so lap trinh NC 

MQt chLPcmg trinh NC bao g6m mQt chufii Ignh di&u hanh m3y cong eg 
CNC gra cong m$t chi ti£t nh4t djnh. 

Chtromg trinh NC nay chira mgt Ignh vdi cac thdng tin tirong i>ng cho 
m6i birdc gia cong tren mSy CNC. Lgnh n3y dope m3 hoa dirdi dang ky to* 
so, co nghTa, bao gom cac chCr cai, chO s6 va ky hi$u. 

1. Tieu chu&n i$p trinh NC 

Vdi tieu chuan DIN 66025 ngirdi ta da thtr thong nh£t vige lap trinh NC 
cua may trong tfnh vg*c che tao. Tuy nhien, d d3y, ngirdi ta chi gidi han d 
vi$c tieu chuein hoa cac Ignh co ban cung nhu c£u true chung cua mot 
chirong trinh NC. Nha chi tao he 6\iu khien CNC co mgt khdng gian r$ng 
Ion de thiet lap cac Ignh NC rieng cho hg dieu khi£n cua hg. Dirdi d3y la cau 
tgo chung cua mgt chLrong trinh NC dirge m6 ta theo DIN 66025. 

2. Cau tao cua chuwng trinh NC 

Cau tao co ban cua mgt chirong trinh NC dirge ti&u chuan ho3 theo 
DIN 66025 va dirge mo ta nhir bang 19. 

M$t chLrong trinh NC hoan chinh bao gom c3c thanh phhn sau: 

+ Phan md d£u chircmg trinh bao g&m mgt ky higu hogc mgt ten (vi 
dg: %), thong b3o cho he di£u khi&n CNC bi4t sau d3y se co mot chirong 
trinh NC. Ngoai ra dong dau ti£n cua chirong trinh NC con co ten cua 
chirong trinh (vi dg: TP0147), Ca hai dac diem nay cung phuc vu cho vi$c 
quan ly chirong trinh NC cung nhir d£ gpi ra trong he dieu khien CNC. 


183 



Bang 19. CSu tpo cua chuwig trinh NC 



Ten cua choong trinh NC co th£ chda ky to so hope cho cai. Ph£n Ion 
cac he di&u khien CNC sir dung day to 2 den 6 ky tu» d£ dat ten. 

Mpt choong trinh NC bao gom mot chuoi dien bi£n hop ly cac cau 
lenh. Trong so do chi>a cac thong tin v& cong nghp, hinh hoc, ky thuat lap 
trinh hp dieu khien CNC can cho m6i bode gia cong. 

+ Phan k6t thuc choong trinh dope lap trinh bSng Ipnh M30 hope 
M02. 

Tat ca nhong npi dung dong trobc ky hieu % de binh lupn choong 
trinh dooc hp di&u khien bo qua. No dong thdi cho phep tat ca Ccic giai 
thich can thi£t ve choong trinh ho|c ve chi tiet gia cong co the dooc doa 
v& trooc choong trinh chinh, Tuy nhien cung co the co Idi binh lupn, chu 
thich ben trong choong trinh, vi dg de biiu thi cac c£iu lenh dpc bipt. Tuy 
nhien nhdng Idi chu thich nay phai dope dpt trong dau ngoac don. 

3. Cau true cua cau l$nh, bang 20 

Moi cau lenh NC bao g6m s6 cua cau lenh, s6 lopng to lenh cung nho 
mgt ky hipu dieu khien rieng, no thong bao cho hp dieu khien CNC biet khi 
nao mpt cau Ipnh NC ket thuc. Ky hieu dieu khi£n nay dope ky hipu la LF 
co nghTa Line Feed, ti6n dong. Khi lap trinh NC no to dong dope thiet Ipp, 
neu sau khi nhpp mot cau ipnh NC, nhan phim chap nhan cua hp di£u 
khien CNC cung nho phim Enter cua PC. 
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Bang 20. Ciu true cua mpt cdu Ipnh chu’O'ng trinh 


N75 

G01 

2-10.75 

F0.3 

SI 800 

T03 

M08 

LF 

S6 cua cdu 

Ipnh NC 

TO Ipnh 

TO Ipnh 

TO fpnh 

TO 

Ipnh 

TO 

Ipnh 

TO 

Ipnh 

Ki hi£u ket thuc 

cdu Ipnh khdng 

nhin thay 


4. Cau true cua mot tCrl$nh, b£ng 21 

Mot ti v Ipnh bao g&m mpt chO edi dja chi va mpt con so co diu. Y nghia 
va thi> ti/ cac ti> Ipnh dipg'c quy dinh trong hirong din Ipp trinh cua m6i hp 
dieu khiin CNC. Moi con s6, tuy thupc vao chO cai dja chi, co nghia la mpt 
ma Ipnh hope mpt gia trj. 


Bang 21. Ciu true cua tip Ipnh cua chucmg trinh 


Vi dy 

Dfa chi 

$6 

Y nghia 

N75 

N 

75 

S6 75 m6 ta s6 cua cau ipnh NC cho dja chi N 

G01 

G 

01 

S6 01 cb y nghia Id mpt md Ipnh cho dja eh? G. 

LPnh NC G01 cho biit "Hdnh trinh cua dung cy 
Id dirdrng thing vdi vdn t6c ti4n dao” 

Z-10.75 

Z 

-10.75 

S6 -10.75 cd nghTa Id mpt gid trj cho dja chi Z. 

UPn quan vdi Ipnh NC G01 cua vl dy cdu Ipnh 
NC & trPn, Z-10.75 cb nghia: dyng cy cin dich 
chuy&n ve vj trf Z=-10.75 trong hp tpa dp hipn 
tpi cua chi tiit gia cOng 


Dpng cho so phy thupc vao hp thong diPu khi£n CNC tircrng umg: Z- 
35.5 tirang i>ng voi cung tpa dp dich r\hw Z-035.500. Trong phin I6n 
ede hp dieu khiin CNC co thi bo diu”*" trong chircmg trinh NC. 


Noi chung ngu»6*i ta phdn bipt ba nhom ti> Ipnh trong cau Ipnh NC, bang 

22 . 
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Bang 22. Nh6m cac t if Ipnh cua chiring trinh 


CAc di&u kifn vfe h&nh trinh 

Tpa dp 

ChLrc nSng d6ng - m& 
phu trp 

GOO 

X 

F 

G01 

Y 

S 

G02 

Z 

T 

G54 


M 


Thu* ti/ cac ti> Ipnh trong mgt cau Ipnh NC du^c xac djnh nhu’ trong 
bang 23: 

Bang 23. ThLP t\r c&c tip Ipnh cua chipowg trinh 



D[a chi 

Y nghla 

i. 

N 

So cua c£u l^nh 

2. 

G 

Bi&u ki$n h&nh trinh 

3. 

X, Y,Z 

Toa <JC> 

4. 

1. J, K 

CAc tham s6 n$i suy 

5. 

F 

Bl r&c ti4n (feed) 

6. 

S 

S6 v6ng quay cua trgc (speed) 

7. 

T 

Vj trl cua dung cu (tool) 

8. 

M 

Chtrc nSng ho \r<y 


Trong cau Ipnh, cac ti> l#nh nao khong co thong tin ckn thiet cho cau 
Ipnh c6 th£ bo di. 

S6 cua cau Ipnh N 

Ti> dau tien cua m$t cau Ipnh la s6 cau Ipnh, de nh|n biet cau Ipnh. 
Trong mpt chLrcmg trinh NC, no chi dirp’C phep cho mot lan. S6 cau Ipnh 
khong co anh hiring gi tai vipc ch£p hanh cua ti>ng cau ipnh rieng le, vi no 
du^c gpi theo thi> ty nhgp vao hp dieu khien. 
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Bipu kipn vA hanh trinh G 

Cung vai cac ti> lenh ve toa <Jq, diAu kipn vA hanh trinh G x£c dinh chu 
yAu phAn hinh hpc cua chirang trinh NC. No bao gAm cha c£i dia chi G va 
mot ma l$nh co hai chir sA. 

Tpa d$ X, Y, Z 

Tpa dp X, Y, Z m6 ta diAm dlch cAn thiet cho c£c chuyAn dAng djch 
chuyen. 

Tham s6 npi suy I, J, K 

Cac tham sA n$i suy I, J, K, vl dg trong chuyAn dpng tr6n, de mo ta tAm 
dpdng tron va thirfrng dirpc nhgp co gia sA. 

Biwc tiin F 

Van tAc, ma dyng eg cAn chuyAn dAng dope lap trinh vdri chi>c n5ng F. 
V$n toe butfc tien F phAn Ian dupe nhpp theo dan vi mm/phut. Trong gia 
cong tipn con co the si> dgng dan vi tren vong quay cua trge chinh 
(mm/vong). 

S6 vong quay trge chinh S 

Chuc nSng S dung dA nhAp s6 vong quay cua trge chinh. No co thA 
du>pc Ipp trinh trg>c tiAp theo dan vj vong/phut. 

Dgng eg T 

Dia chi T vfti ma s6 sau day bieu thj mpt dgng eg nhAt dinh. Y nghla 
cua dja chi T la kh£c nhau tuy thuoc vao hp diAu khiAn va co cac nhipm 
vg sau: 

♦ Llpu trCr kich thate cua dgng eg cat trong bp tru hipu chinh dgng eg. 

* Gpi dgng eg cat ti> 6 chi>a dgng eg. 

Chupc nang bA trp M 

Chac nang bA trp, con gpj l£ chCrc nSng trp giup, ca ban cht>a c£c 
thong sA cong nghp, khi chung kh6ng dape lap trinh trong cac ti> Ipnh dp 
kiAn, vi dg, vdi chu* cai dia chi F, S, T. ChLrc nang bo trp dape rihap vai 
chCr cai dja chi M va nhpp vai ma Ipnh co 2 chir so. 
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5. So s6nh m3 l$nh chuvng trinh NC cua c£c h$ diSu khiSn CNC kh&c 
nhau 

Trong DIN 66025 cac Ipnh co ban da di^pc ti£u chu£n hoa. Nh£ san 
xu£t hp dieu khien CNC m6f rpng ho$c bo sung c4c Ipnh ccr ban hay c£c 
Ipnh rieng cua minh. Bang 24 so sanh mpt s6 Ipnh cua cac hp di&u khi£n 
CNC khac nhau (cac m3 G hp doi thpai tri/c ti&p cua HEIDENHAIN). 


Bang 24 


M6t& 

MTS 

SINUMERIK 

HEIDENHAIN 

Djch chuyen nhanh 

GOO 

GOO 

L...F MAX 

N$i suy dudmg th£ng trong birdc ti&n 

G01 

G01 

L...F... 

Ngi suy di/Png tr6n theo chi^u kim d6ng ho 

G02 

G02 

O 

b 

73 

Npj suy dudrng trbn ngifprc chieu kim d6ng 
h6 

G03 

G03 

C...DR+ 

ThPi gian d(>ng m3y 

G04 

G04 


Dung chinh x2c 

G09 

G09/G06(modal) 


D6i darn vj do kich thuPc sang dom vj inch 

G20 

G70 

MOD-Function 

Bdi dun vj do kich thuPc sang mm 

G21 

G71 

MOD-Function 

G<?i chucmg trinh con 

G22 

L-(P-) 

CALLLBL... 

L$p lai dopn chuomg trinh 

G23 


CALL 

LBL...REP,.. 

Dung chon hi$u chinh ban klnh luOi c4t -dao 

phay 

G40 

G40 

DEP... 

Hi$u chinh b£n klnh luPi c£t -dao phay b6n 
tr3i bi6n dgng 

G41 

G41 

RL 

Hipu chinh b£n kinh luPi c£t -dao phay b£n 

phai bi6n dang 

G42 

G42 

RR 
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Bang 24 (ti6p theo) 


Mo ta 

MTS 

SINUMERIK 

HEIDENHAIN 

VSo v& ra dao song song vdi bien dang 

G45 


APPR/DEP LT 

Vao va ra dao theo bien dang m>a dirdng 

tron 

G46 

G348/G348 

APPR7DEP CT 

Vao va ra dao theo bien dang mOt ph£n to- 
dupcrng Iron 

G47 

G247A3248 

APPR/DEP CT 

Ngi>ng djch chuyen diem 0 gia s6 

G53 


CYCL DEF 7.0.. 

D£t dilm 0 tuyat doi 

G54 

G54...G57 


Djch chuyln diem 0 gia so 

G59 

G58/G59 

CYCL DEF 7.0.. 

L|p trinh kich thirdc tuy$t doi 

G90 

G90 


Lap trinh kich thu-dc gia so 

G91 

G91 


Birdc tien mm/phut 

G94 

G94 


Bu*dc ti&n mm/v6ng 

G95 

G95 


Chu trinh khoan (Phay) 

G81 


CYCL DEF 1.0.. 

Chu trinh phay hoc vuong 

G87 


CYCL DEF 4.0.. 

Chu trinh gia cong tho boc Idp hinh vuong 

G76 

L95 


Chu trinh gia c6ng th6 song song du-dng 

bien dang 

G83 



Chu trinh ti$n ranh 

G79 

L93 


T<?a dO X 

X 

X 

X 

T5m di^dng trong theo hi/dng Z 

K 

K 

CC... 
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Bang 24 (ti§p theo) 


Mota 

MTS 

SINUMERIK 

HEIDENHAIN 

S6 vbng quay 

S 

S 

S 

Bu'dc tien 


F 

F 

ChQn mQt dgng eg 

T 

T 

TOOL CALL 

Mo trge chinh quay phai 


M3 

M3 

Mo chit lam mat 



M8 

Ket thuc chiFomg trinh 


M30 

M30 


6. Luy$n tap 
a) Luyen tgp ti$n CNC 

Hay mo ta y nghTa tirong Cmg v6i tu» l$nh de ti$n tinh chi tiet trong 
chu’O'ng trinh NC dimi day: 

Hinh anh chi tiet hoan thanh du'p’c mo ta o' hinh 186. 



Hinh 186. Hinh anh chi tilt hoan thanh 
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Chircyng trinh gia cdng ti$n chi ti4t o' hinh 186: 
% 0521 M<y dau va ten chirang trinh 


N05 

T04Q4 

G96 

Si40 M4 

dyng eg s6 4, ma on djnh t6c dd cdt, quay trai 

N10 

G92 

S3000 



gi6i h$n s6 v6ng quay 

N15 

GO 

X20 

22 

M8 


b|t nirdc lim mit 

N20 

G1 

X20 

ZO 

G42 


bii bin kinh dung eg bfcn phai c6ng tua 

N25 

G3 

X28 

Z-4 

10 

K*4 

tim cung trdn theo hiring X vi hunting Z 

N30 

G1 

Z-28 





N35 

G2 

X34 

Z-31 

13 

KO 

nOi suy cung trdn theo chidu kim dong h6 

HAO 

G1 

X38 

Z-33 




HA5 

G1 

2-53 





N50 

G1 

X44 





N55 

G3 

X50 

Z-56 

10 

K-3 

n$i suy cung tron ngu’O'c chidu kim dong hd 

N60 

G1 

2-64 





N65 

G2 

X62 

Z-70 

16 

KO 


N70 

G1 

X66 





N75 

G1 

X71 

2-72 




NSC 

Gl 

X76 





N85 

G40 


N90 

GO 

X200 

2200 

M5 

M9 

t£t trge chlnh, ngdt lim mit 

N95 

M30 



b) Luyen t$p phay CNC 

Hay mo ta y nghla tircxng ung voi tung l§nh de phay chi ti£t trong chu’O'ng 
trinh NC, bang 36. Hinh anh m6 phong chi tifet phay dux^c cho a hinh 187. 

Chifong trinh phay chi tiet d hinh 187. 
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% 0620 Md dau va ten chircmg trinh 






Hinh 187. Hinh anh chi ti§t phay 
c) Luypn tpp o' xirong 

Gpi va gia cong ti>ng birdc mpt chu’O'ng trinh NC da co tren may CNC co san. 

Dpc bipt chu y lam quen vdi bang dieu khien vdi cac ky hipu rieng cua 
nha che tao. 
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4.3. Ccr so lap trinh NC bing tay 

I. Cac bipo’c tap trinh NC bang tay 

L$p trinh blng tay g6m c6 4 bu6c sau d£y: 

1. Phan tich ban ve ch£ tpo 

2. Xac djnh k4 hopch tern vi$c 

3. Chon thi6t k£ ga v£ dyng cy c£n thiet (phi£u di&u chinh cfing nghp) 

4. Xiy dung chuong trinh NC (phi£u tep trinh) 

Nhi&u t£i lieu phai dirgrc xem x6t va phan tlch cung nhu 1 cac k£ hpach 
thyc hi$n nhiem vy san xu4t phai dupe x^y dung (xem hinh 188). 



Hinh 188. CAc bu^c trong l#p trinh bfing tay 


a) Ph3n tich ban ve 

Trong ban ve ch£ tpo (xem hinh 189, 190) da chua cac thong tin v& 
hinh hpc v£ c6ng nghp san xu4t chi ti£t. Tu ban ve nay ngu&i ta co th& lily 
ra kich thuuc, dp nh£m cung nhu cac chi dSn v& phuang ph£p ch4 tpo c£n 
ung dyng (vi dy: gia cong clt gpt, gia c6ng ren, dp cung). Trong phi£u 
“Nhiem vy san xu4t ,r cung d£ c#p tai cac cong viec can thuc hipn cung nhu 
s6 lupng chi ti£t gia cong, thfri gian san xuAt. 


11 -C'NKT 
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Ti> ban ve che tao va phieu “n 
dung trinh ti^ san xuat, nghTa la xac 
va difa vao k£ hoach lam viec (xem 



















Iiru y tat vi tn kep. Boi vai vj tri kep phi>c t$p hoac doi kep can ve phac hoa 
phuang an kep. 


Bang 25. Nhiem vg san xuSt 


D$ng c<7 ban -NR4711 
Hinh ve d?ng ca ban' banh rfing 



AVO-Nr 



Trinh ty 
cPng vipc 


Ci/a Lr 
mm dQC 
vP liy 
bavia ph6i 

Ti$n va 
gia cPng 
cac lo 
chinh 

Liy d6u 


Gia c6ng 
cac 15 phu 


K4 hQach l£m vi$c chuin-Nr007 

Cac gia trj giai han: 

90 < Da < 150 
35 < Di < 80 
10<NB<20 
2 < Z < 20 
Da - du’drng klnh ngoai 
Z - so rang 

Di - flLrdmg kinh trong 
NB - chiPu r$ng r3nh then 


Ngiy 13.03.91 

Phoi: 

Thanh try tron 
Dr = 1.05 x Da 
Lr = L + 5 
V|t ii^u: C45 
Dr - dLrPmg kinh ph6i 
Lr - chi6u dai phPi 


Phucrng 
ti$n h5 
trqr gia 
cPng 

Bu’P'c cPng 
viec lya chpn 
TiPu chu4n 
qtiyet djnh 

NhPm 

may 

Oiem 

Chi 

phi 

te 

[phut] 

CPng thirc tinh thcri 
gian 1 chi tiet, te 
[phut/chi tiPt] 



55/1 

1101 

3 

te = 0,5xDr 


120 <; Da 
<240 

30 < L< 80 

CP cac i5 
hifP'ng tryc 

C6 cPc 16 
hu-Png tryc va 
cac 16 
-4> si 0mm 
CP cac IP 
hircmg tryc va 
cPc lo 
>10mm 


12 te=1,5x(Dr-Da)+0,1xLr 

Q te = 0,5 x s6 15 

2 te = 0,5 x s6 16 


te = 0,05 x s6 l5 x 
2 chi6u sPu l5 




LAM VIEC ZL KE HOACH LAM VIEC 



Hinh 191. K6 ho*ch 14m vi$c 


































c) Chon thiit bi g3 va dyng cy cin thiit 

Trong giai (Joan nay, to£n bp c3c di> lipu c£n thiit d£ thi/c hipn timg 
bi/ac cong vipc nhim san xuit ra chi ti4t (Jung chit lupng, dupe diin vao 
k£ hQach tern vi$c (xem hinh 191). Sau khi chQn thiit bj kpp chpn dyng cy 
cat cin thiit v£ tfnh cac thong s6 cit thich hpp cho tung cdng doan san 
xuat. 

Trong phi&u diiu chinh c6ng nghp (xem hinh 192) chu»a tikt ca c£c 
thong tin cin thiit cho vipc diiu chinh m2y CNC. B$c bipt c£c du lipu ve s6 
chi/ong trinh va s6 ban ve cung nhir ky hi§u chi tiet gia cong, tpo diiu ki$n 
quan ly tit ca c3c tai lipu cin thiit cho vipc san xuit. Trong tarang hpp 
hop ding dupe lip lai, nhdr cic di> lipu vi djnh vi chi tiet gia cong, vipc hipu 
chinh vj tri kpp se dem gian hem rit nhieu. 

d) Xay dpng chi/crng trinh NC 

Ngucri lap trinh xay dt/ng chtromg trinh NC v6i si/ trp giup cua ban ve 
chi tao va ke hQach lim vipc va thiet lip tirng cau l$nh trin phiiu lap trinh 
(xem hinh 193). Phieu lap trinh niy ting hpp cic tii lipu di co. Nho vpy, 
khi hpp ding quay Jpi thi vi£c diiu chinh may c6 thi bit 6h u ngav lap ti>c. 
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Hinh 192. Pliieu di£u chinh c6ng ngh$ 


































Hinh 193. PhiSu llptrinh 
















II. Lap trinh NC bdng tay cho tign 

1. Luy$n t$p CNC 

Thiet lap chu'ang trinh NC theo chi din cho gia cong tl$n CNC 
VI dy: 

Ol gia cong chi tilt bac bIc, hinh 194, cln xSy dyng mpt chtrong trinh NC. 



Hinh 194. Chi tl4t tl^n CNC 

Tiln h&nh xSy dy>ng chirang trinh NC theo cac birnc sau: 

1. X3c djnh kl hpach lam vipc. 

2. ChQn thi4t bj kpp dgng cy clt cln thilt. 

3. Xay dy'ng chirang trinh NC. 

4. Mo phong chirong trinh NC. 
a) Xac djnh kl hgach lam vipc 

+ k£ hopch lam vipc dl gia c6ng m§t thir nhlt, bang 26. 
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Bang 26 
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Bang 26 (ti£p fheo) 



+ K£ hogch lam vi$c d£ gia cong m£t hai, bang 27. 


Bang 27 



2 







b) Bieu chfnh m£y CNC (phieu dieu chinh cong ngh$) 

Sau khi khoi <?6ng, mo phong CNC ti f dQng &yy<?c di£u chihh vai phoi, d£» 
ga v& d£u revolve. Neu cac du* lieu c6ng ngh§ (hinh 195) khong trung v&\ 
c^c dO lieu cong nghe hien co thi ckn thay doi thiet lep cong nghe (hinh 196). 

203 
















+ Phi6u c6ng nghe <34 gia cong mgt thCr nh4t 


CAU HlNH 

MAY MTS TM-042x600x1000 


HE DlEu KHlEN MTS TM Control 


CHI TlET 

HlNH TRg D075.000 100.000 


VAT LIEU AIMg 1 Aluminium 


Tl TRQNG 002.70 


TRUC CHlNH VOl CHI TlET 

MAM CAP KFD-HS 160 
CHAU CAP HM-160 200-02.001 
LOAI CAP KEP NGOAl BAC TRONG 
MAT PhAl CCA PHOl: Z+228.000 


UDONG 


V! TRf U 0QNG Z+800.000 


DUNG Cg HIEN TAI 

T02 


DUNG CU 

T02 

DAO TIEN G6C TRAl 

CL-SVJCR-2020/R/1604 ISO30 

T04 

DAO TIEN G6C TRAl 

CL-SVJC R-2020/R/1204 ISO30 

T05 

DAO TIEN LO NACHM 

BI-SDQCL-1212/L/0704 ISO30 

T07 

mOi khoan xoAn 

DR-14.00/108/R/HSS ISO30 

T09 

MOl KHOAN TAM 

CD-04.00/056/R/HSS ISO30 

T10 

DAO TIEN LO NACHM 

BI-SDQCL-1212/U0704 ISO30 

T12 

mGi khoEt 

Dl-22.00/051/R/HMT ISO30 


GlA TR| HlEU CHfNH 

002 R000.400 X+070.000 Z+043.000 GOOO.OOO E052.000 1-000.400 K-000.400 
D04 R000.400 X+060.000 Z+043.000 GOOO.OOO E005.000 1-000.400 K-000.400 
DOS R000.400 X-008.776 Z+160.000 GOOO.OOO E017.500 1+000.400 K-000.400 
D07 ROOO.OOO X+000.000 Z+180.000 G014.000 EOOO.OOO 1+000.000 K+000.000 
D09 ROOO.OOO X+000.000 Z+070.000 G004.000 DOOO.OOO 1+000.000 K+000.000 
DIO R000.400 X-008.776 X+160.000 GOOO.OOO E017.500 1+000.400 K-000.400 

D12 ROOO.OOO X+000.000 Z+180.000 G022.000 EOOO.OOO 1+000.000 K+000.000 
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+ Phi6u cong nghe d6 gia cong mat 2 

0i gia cong mat 2, chi tiet du'p'c kep dao lai. Vi vay khong co kep phoi. 

Chi ti£t cJu’Q’c kep sau khi mat thi> nh£t da du’p'c gia cong. Dang thi/c te 
dime mo ta trong ph&n hinh hQC. 



Hinh 197. Bilu <36 day menu din t&\ quan ly chi tilt 



Hinh 198. Nh$p thong sd chi tilt da gia cong 
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CAU HlNH MAY MTS TM-042x500x1000 

HE 0lEU KH|£N MTS TM Control 

CHI TlET 

HlNH HQC X+071.331 Z+165.500 
G01 X+075.000 Z+165.500 
G01 X+075.000 Z+191.000 
G01 X+014.000 Z+191.000 
G01 X+014.000 Z+093.000 
G01 X+020.000 Z+093.000 
G02 X+028.000 Z+097.000 1+000.000 K+004.000 
G01 X+028.000 Z+121.000 
G03 X+034.000 Z+124.000 1+003.000 K+000.000 
G01 X+038.000 Z+126.000 
G01 X+038.000 Z+ 145.600 

_ G03 X+038.800 Z+146.000 I+00Q.40Q K+000.0QQ 

c) Lap trinh NC cho chi tiet bac “bac bac" cho cr hinh 194. 

+ Lap trinh NC de gia cong mat thtr nhat 
% BAC BAC Mor dau va ten chu*ong trinh "bac bac" 


Bang 40 


Ti$n m$tdAu 

N010 

G45 Z+226.000 

N015 

G96 S0140 T0404 M03 

N020 

G92 S3000 

N025 

GOO +078.000 Z+000.200 

N030 

G01 X-001.000 F000.150 M08 

N035 

GOO Z+002.000 

N040 

X+200.000 V+200.000 M5 M9 

Khoan tarn 


G97 SI 800 T0909 M03 


GOO Z+002.000 

N055 

X+000.000 

N060 

G01 Z-005.800 F000.160 M08 

N065 

GOO Z+002.000 

N070 

X+200.000 Z+200.000 M5 M9 
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Khcan 

N075 

F000.220 T00707 M03 

N080 

G97S1000 

N085 

GOO 2+002.000 

N090 

X+000.000 M08 

N095 

G84 Z-105.000 A+001.000 

B+001.000 0+005.000 

K+025.000 

N100 

GOO X+200 000 

N105 

Z+070.000 M5 M9 

Tlfn thd bifcn d?ng ngoii 

N110 

G96 S0140 T0404 M03 

N115 

G92 S3000 

N120 

GOO X+075.000 Z+002.000 

EB 

G57 X+000.600 Z+OOOZOO 

m 

G81 X+018.000 Z+002 000 

1+004.000 

N135 

G42 

N140 

G01 X+018.000 Z+000.000 

N145 

X+020.000 

Tl$n th6 bifin d?rtg ngo&i 

N150 

G03 X+028.000 Z-004.000 

1+000.000 K-004.000 

N155 

G01 Z-028.000 


G01 X+018.000 Z+000.000 

N165 

G02 X+034.000 2*031.000 

1+003.000 K+OOO.OOO 

N170 

G01 Z-053.000 


G01 X+044.000 

N180 

G03 X+050.000 Z-056.000 

1+000.000 K-003.000 

N185 

G01 Z-064.000 

N190 

G02 X+062.000 Z-070.000 

1+006.000 K+000.000 

N195 

G01 X+66.000 

N200 

G01 X+071.000 Z-072.500 

N205 

G01 X+076.000 
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N210 

G40 

N215 

G80 

Ti$n tinh bien d^ng ngo&i 

N220 

GOO X+200.000 2+200.000 

M5 M9 

N225 

G96 F000.100 S0280 T0202 M03 

N230 

G92 S4000 

N235 

GOO X+010.000 Z+002.000 

N240 

G42 

N245 

G01 X+013.000 Z+000.000 

N250 

G23Q135 Q210 

Ti$n tinh bidn d?ng ngodi 

N255 

GOO X+200.000 Z+200.000 M5 MO 

N260 

M30 

(Ket thuc cho-cyng trinh BAC BAC) 


+ Chu'cyng trinh NC de gia cong m£t hai 
BACBAC2 _ Ten chirqng trinh u bac bgc 2" 


Tien m$t d£u 

N005 

G54Z+188.000 

N010 

G96 SOI40 T0404 M03 

N015 

G92 S3000 

N020 

GOO X+078.000 Z+001.500 

N025 

G01 X-OOI.OOO FOOD.280 M08 

N030 

GOO Z+002.000 

Tif n tho bien d?ng ngo^i v6»i luring dip 

N035 

GOO X+078.000 

N040 

GOO Z+000.200 

N045 

G01 X+012.000 

N050 

G88 X+070.400 Z+000.200 


R+004.000 

N055 

G01 Z-025.000 

N060 

GOO X+200.000 Z+200.000 M5 M9 

11 \k l 
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Kho6t 

N065 

G97S0850T1212M03 

N070 

G92 SI 500 

N075 

GOO 2+002.000 M08 

N080 

X+000.000 F000.200 M08 

N085 

G84 Z-034.800 A+001.000 B+001.000 D+004.000 

K+020.000 

N090 

GOO X+200.000 

Kho£t 

N095 

Z+070.000 M05 M09 

Tl^n tho bien d?ng trong v6i Ivg^ng di/ 

N100 

G96 F000.200 SOI 20 T0505 M04 

N105 

G92 S3000 

N110 

GOO X+021.000 Z+002.000 

Ti$n th6 bien d?ng trong v6i liryng dip 

N115 

G57 X-000.600 Z+000.200 

N120 

G81 X+040.000 Z+002.00 

1+002.500 

N125 

G41 

N130 

G01 X+038.000 Z+OOO.OOO M08 

N135 

X+034,000 2-002-000 

NI140 

G88 X+034.000 Z-015.000 R+002.000 

N145 

G01 X+026.000 

N150 

Z-035.000 

Ti£n th6 bien d?ng trong v6i lu^ng du* 

N155 

X+013.000 

N160 

G40 

N165 

G80 

N170 

GOO X+200.000 

N175 

Z+070.000 M5 M9 
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Tign tinh bidn dgng tronng 

N180 

G96 F000.100 S0220 

T1010 MQ4 

N185 

G92S4000 

N190 

GOO X+040.000 Z+002.000 

N195 

G23O125Q160 

Tign tinh bi^n dgng trong 

N200 

GOO Z+002.000 

N205 

X+200.000 

N210 

Z+070.000 M5 M9 

Ti£n tinh bi&n dgng ngo^i 

N215 

G96 F000.100 S0280 

T0202 M03 

N220 

G92S4000 

N225 

GOO X+034.000 Z+001.000 

Ti£n tinh b»£n dgng ngoiii 

N230 

G42 

N235 

G01 Z+000.000 M8 

N240 

G88 X+070.000 Z+000.000 

R+004.000 

N245 

G01 Z-026.000 

N250 

X+072.000 

N255 

G40 

N260 

X+200.000 Z+200.000 M5 M9 

N265 

M30 

(K&t thuc chifcrng trinh BACBAC2) 


Chi chu: 

Y gnhTa cua m$t s6 l$nh 6a sup dgng: 
- C£c l$nh G: 
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G23 

L$p l$i doyn chuong trinh, trong d6: 

0135: $6 cua c3u l$nh blit d£u 

Q210: So cua cau l#nh k£t thuc 

G40 

Dung chpn hipu chmh b£n klnh dyng cy 

G42 

Hi$u chmh (bu) b£n klnh dung cy b£n phai cdng tua 

G54 

Djch chuy£n zero ph6i tuy$t d6i 

G57 

Lupng du gia cong tinh 

G80 

Ket thuc mo ta bien d^ng 

G81 

Chu ky ti$n th6 dpc vdi bien dpng b£t ky 

G88 

Chu ky v& cung trbn 

G92 

Gi6i hgn s6 v6ng quay 

G96 

-Mo 6n djnh t6c dO clit 

G97 

TSt 6n dinh toe d$ c£t 

CAc l$nh M: 

M03 

True chmh quay phai 

MD4 

True chmh quay tr£i 

M05 

Dung true chmh 

M08 

Mo nu6c tern mat 

M09 

Nglt nuoc tem rrtet 

M30 

Ket thuc chuong trinh 

d) M6 phong chLFOTtg trlnh NC 

Trong v£n hanh ty dgng, hinh 209 va 210, chi/ang trinh NC da xay 
dyng du’Q'c mo phong vai thoi gian thyc v3 di/di sy quan sat cac va cham 
co the xay ra. 
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Hinh 200. Menu v?n hanh ty> dpng 
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Be mo phong chirorig trinh NC can thgc hipn hai bircrc sau: 

1. Sau khi gpi van hanh tg dpng, tai menu chinh xu6ng. Sau do nhap 
ten cua chircmg trinh NC cin mo phong trong van hanh tg dpng. 

Chip nhan chipomg trinh: Nhan FI hoac 1 J 1 de xac nhan ten 
chu»cmg trinh. Neu chtpo'ng trinh NC nay co thgc no se dirge gpi ra, bang 
khong, se xuit hien thong bao I6i. 

2. Sau do chpn dang mo phong mong mu6n 


Tip dong: Dung L 
Tircau lenh: Dung 


zn di 


chay mo phong tg dpng chirang trinh NC. 




Hinh 201. Menu trong ch?y md phong tg <J$ng 



Hinh 202. Hinh cit 3D 
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Dam bao chit lircmg bing each do kit qua gia edng 

Mot chi tiet co thi du’p'c do sau khi gia cong (chgy ti/ dQng) ho#c trong 
khi gia cong, sau mdi bu’dc gia cong (tung cau l$nh) va so s£nh vdi cac gia 
trj trong ban ve. 

Cach thipc thi/c hi$n, bang 28. 

Bang 28 


S6 


Mo ta 


G<?i ti$n CNC trong menu chinh 


Chgn v$n h^nh ti/ dQng 


F2 


GQi chu’ang trinh NC co sin 
Vi dg GEWBU2 


□ 


ChQn dgng m6 phong Chgy tg» dQng 


FI 


Nh?p dO li$u 

tign 

v$n hinh tg dQng 

Dung phim viet “GEWBU2“ vi 
xac nhan 


chgy tg* dQng 



Qud trinh gia c6ng 
dirge m6 phong tren 
mdn hinh 




5 

ChQn menu do 



do 3D 

6 

ChQn menu do kich thirds diim 

I 


do diim 
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III. Lap trinh NC bauig tay cho phay 


a) Luyen t£p CNC 

Thi£t lap chu’cmg trinh NC cho gia cong phay CNC. 

Vi dg: 

Ccin lap trinh NC de ch£ tgo chi ti£t cho tr§n hinh 203. 
Ti6n hanh xay dgng chircmg trinh NC theo cac birnc sau: 
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1. Xac djnh ke hoach l£m viec 

2. Chon thi£t ke k$p va dung cu c£n thi6t 

3. Xay di^ng chu’O'ng trinh NC 

4. Mo phong chipang trinh NC 


IH05SS! 


Hinh 203. Chi tiet d£ m£y cin l$p trinh 
+ k£ ho^ch lam vi$c, bang 29 

















Phay 
h6c tr6n 
r= 15mm, 
s3u4mm 


Dao phay rSnh 
4 . 10 MS- 

10.0/045L 
HSS ISO 1641 



9 


T02 


F50 

S1800 















+ Bi&u chinh cong ngh$ may CNC (phieu di&u chinh c6ng nghe) 

Sau khi kho'i dong, mo phong MTS ti/ dong thi4t Igp vcri ph6i, ga k$p va 
vioc bo tri d&u revolve (hinh 204 va 205). Neu cac th6ng so cong ngh$ k£ 
ti£p khong trung vdi cac thong so cong nghe hi£n tgi, c£n thay doi trong 
thiet lap cdng ngh$. 


S 
















CAU HiNH 

MAY MTS VMC-550x550x500 

HE DlEU KHlEN MTS VMC 40 Control 


KlCH THUdC PH6l 

X+100.000 Y+100.000 Z+025.000 


V! TRl CUA CHI TIET 

X+145.000 Y+090.000 


g6c bEn trAi cOa chi ti£t 

X+145.000 Y+090.000 Z+114.000 


VAT Lieu 

AIMg 1:: NhOm 


£T6 RS 135 

Chi&u cao tif day 6t6 tc^i mat dutfi cua chi tiet E+025.000 
Dich chuy£n V+000.000 
Hu’dng ra A90° 


DUNG CU HI£N TAI 

T01 


DUNG CU 

T01 

Dao phay ng6n 

MS-20.0/075L HSS ISO 1641 


T02 

Dao phay r3nh 

MS-10.0/045L HSS ISO 1641 


T03 

Mui khoan tarn 

DC-08.0/060 HSS ISO 3294 


T04 

IM\ khoan 

DR-05.00/087 HSS ISO 235 


T05 

Tarfi 

TA-M06.0/1.00 HSS ISO 2857 


HIEU CHfNH DUNG CU 

DOI R010.OOO 2+143.000 
D02 R005.000Z+138.000 
D03 ROOO.OOO Z+112.500 
D04 ROOO.OOO Z+176.500 
D05 ROOO.OOO Z+132.500 

+ Lap trinh NC cho chi tiet "de may” o' hinh 203 
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% DEMAY M 6 dau va ten chu'ang trinh w d4 m^y" 


N010 

G54 X+145.000 Y+090.000 Z+114.000 

Phay bi£n d^ng trSi sAu, 8 mm 

N015 

S1600 T0101 M03 

N020 

GOO X-020 000 Y'020.000 

N025 

2-008.000 M08 

N030 

G41 G47 A+012.000 G01 

X+005.000 Y-002.000 

F250.0G0 

N035 

Y110.000 

Phay bidn dgmg phii, s£u 8 mm 

N040 

GO X095.000 

N045 

G01 Y-010.000 

N50 

G40 G47 A+012.000 

Phay bien d?ng cung tr6n, s£u 6 mm 

N055 

GOO X-020.000 Y-020.000 

N060 

Z-006.000 

N065 

G41 G47 A+012.000 G01 

X+010.000 Y-002.000 

F250.000 

N070 

Y+082.000 

N075 

G02 X+018.000 Y+090 000 

8+008.000 

N080 

G01 X+082.000 

N085 

G02 X+090.000 Y+082.000 

B+008.000 

N090 

G01 Y+018.000 

N095 

G02 X+082.000 Y+010.000 

B+008.000 
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N100 

G01 X+018.000 

N105 

G02 X+010.000 Y+018.000 

B+008.000 

N110 

G03 X-010.000 Y+038.000 

B-t-020.000 

N115 

G40 G47 A+012.000 

Phay bdt gidc, sdu 4 mm 

N120 

GOO X-020.000 Y-020.000 

N125 

Z-004.000 

N130 

G41 G47 A+012.000 G01 

X+015.000 Y-002.000 

N135 

Y+065.000 

N140 

X+035.000 Y+085.000 

N145 

X+065.000 

N150 

X+085.000 Y+065.000 

N155 

Y+035.000 

N160 

X+05.000 Y+015.000 

N165 

X+035.000 

N170 

X+005.000 Y+045.000 

N175 

G40 G47 Z+012.000 

Phay bien d^ng trtin r = 25 mm, sau 2 mm 

N180 

GOO X-020.000 Y-020.000 

N185 

Z-002.000 

N190 

G41 G47 A+012.000 G01 

X+025.000 Y-002.000 

N195 

G01 Y+050.000 

N200 

G02 X+025.000 Y+050.000 

1+025.000 

N205 

G40 G47 A+012.000 

N210 

G01 Y+065.000 

N215 

GOO Z+100.000 M09 M05 
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Phay h6c tr6n r = 15 mm, sdu 4 mm 

N220 

SI800 T0202M03 

N225 

GOO X+050.000 Y+050.000 M08 

N230 

2+002.000 

N235 

G01 Z-004.000 F050.000 

N240 

G42 G47 A+005.000 

X+038.000 Y+053000 

N245 

G02 X+005.000 Y+065.000 

B+012.000 

N250 

G02J-015.000 

N255 

G02 X+062.000 Y+053.000 

B+012.000 

N260 

G40 G47 A+005.000 


G01 X+005.000 Y+050.000 

N270 

GOO Z+100.000 M09 M05 

Khoan djnh tkm 416 


S2000 T0303 M03 

N280 

GOO Z+002.000 M08 

N285 

G81 Z-005.000 W+005.000 

N290 

G78 X+018.000 Y+018.000 

A+090.000 D+064.000 S0002 

N295 

G78 X+082.000 Y+082.000 

A+270.000 D+064.000 S0002 

N300 

G00 Z+100.000 M09 M05 

Khoan 4 16 co s6 M6 

N305 

S1000T0404 M03 

N310 

GOO Z+002.000 M08 

N310 

GOO Z+02.000 M08 

N315 

G81 Z-010.000 W+005.000 


I.s-CNKT 
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N320 

9 

G78 X+018.000 Y+018.000 

A+270.00 D+064,000 S0002 

N325 

G78 X+082.000 Y+082.000 

A+270.000 D+064.000 S0002 

N330 

GOO Z+100.000 M09M05 

Tar6 4 16 

N335 

SOI 50 T0505 M03 

N340 

GOO Z+002.000 M08 

N345 

G84 Z-008.000 W+005.006 

N350 

G78 X+018.000 Y+018.000 

A+090.000 D+064.000 S0002 

N355 

G78 X+082.000 Y+082.000 

A+270.000 D+064.000 

S0002 

N360 

GOO Z+100,000 M09 M05 

N365 

M30 

(k6t thtic chtrong trinh DEMAY) 


Ghi chu: 

Y nghTa cua m$t s6 l$nh <JS su* dyng 
- C£c l^nh G: 


G02 

N$i suy cung trdn theo ehi6u kim (Jong h6 

G03 

N$i suy cung trdn ngu’Qrc chi4u kim d6ng h6 

G47 

V£o dao/tho^t dao theo cung 1/4 


Gqi chu ky tr6n dtfdmg th4ng 


Ojnh nghTa chu ky khoan 

G84 

Ojnh nghTa chu ky Tar6 ren , 


- C£c l$nh khac: 


F 250.000 

BuGc ti6n dao 250 mm/phut 

S 2000 

T6c d<*> quay true chinh 2000 v6ng/phut 

S 0002 

S 6 16 khoan = 2 15 
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Khoing ce»ch giOa be m|t an to£n vd bh m|t rut dao 


W 005.000 


Md phong chiKyng trinh NC 


Trong van hanh tu» d$ng, chirong trinh NC da lap du’Q'c mo phong voi 
thcyi gian thi^c va dirai si/ theo doi ve va cham. Bi£u d& d§y menu d5n d£n 
van hanh ty dpng cho a hinh 206. 

























Hinh 207. Menu v$n hanh ti / dpng 

Di mo phong chirong trinh NC (hinh 207) can thyc hign 2 bi/oc sau: 

1. Sau khi gpi “Van hanh ty* dong” tai menu chinh xu6ng. Sau do 
nhgp ten cua chu’crng trinh NC ma can mo phong trong vgn hanh ty 
d$ng. 

Ch4p nhgn chipcmg trinh: Dung (7l]ho$c Q dl xac djnh ten 
chu’ong trinh da nhgp. Neu chirang trinh co thyc no se duvc ggi ra bp nhd 
lam vigc, n4u khong se xu4t hign thong bao I6i. 

2. Sau do, lya chQn che dp mo phong theo mong mu6n. - 

Ty> dpng: Chpn [f]] mo phong ty dpng chyong trinh. 

Tip cau Ignh: Chpn F2 mo phong chyomg trinh NC theo 

ti>ng cSu l£nh, hinh 208 209. 



Hinh 208. Menu mo phong ty d$ng “Chgy ty d$ng” 


228 





Hinh 209. M$t cat 3D 


b) Luypn tap o’ xirong 

Hqc vien can phay chi tiet da dirge lap trinh tren may phay CNC. 


Cau hoi kiem tra kien thiic lap trinh NC, bang 45 



Bang 30 

1 . 

Hay n£u cac bifdc cdng vi£c trong l$p trinh bang tay. 

2. 

MQt k£ hQach lam vi£c va mOt phi£u i$p trinh khac nhau a di&m nao? 

3. 

Giai thlch khai niGm "Thfing tin ddng - md. 

4. 

Hay gpi va giai thlch 5 I0nh danh cho may CNC. 

5. 

Giai thlch clu tgo chirong trinh NC 

6. 

Giai thlch c£u true mOt cau l£nh chirang trinh. 

7. 

Giai thlch c£u true mOt ti> l$nh chirang trinh. 

8. 

Giai thlch cac chO cai dia chi F, S, M, X, Y, Z! 

9. 

Giai thlch cac ti> l$nh chirong trinh dirdi day, khi 

a) L$p trinh tuy$t d6i (G90) 

b) Lap trinh gia so (G91) 

X 53, Z184.005 

10. C£c chO c£i dja chi 1, J, K bi&u hi£n di&u gl? 


16 -CNKT 
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Bing 30 (tiip theo) 

11. Hiy nh$n bi4t cic chyc ning sau diy vfri cic tCr 10nh G ho$c M: 

NOi suy dyfrng tr6n theo chiiu kim dOng hA 
nifbrc linn mat 
G<?i hydmg 

12. Trong trying hgrp nio d6i h6i t6c <50 cat khAng dAi, niu ly do vl sao? 

13. TAc <50 cat khOng <j6i dygrc l$p trlnh vtfi diAu kiOn hinh trlnh nio? 

14. Hiy <5 qc vi m6 td cic ciu l£nh chuomg trlnh sau: 

BiAu diin bang hlnh ve qua trlnh chuyAn <I0ng 
G01 G95 XI00 Z-5 F0.25 S600 T0101 

15. Hiy dpc vamOti cic ciu l$nh chycmg trlnh sau: 

Bilu diAn bang hlnhv£ qua trlnh chuyAn dOng 
G02 G96 X30 Z-30 ftO K-15 F0.2 S180 


16: Hay d<?c vi mO ti cic doan clurang trlnh sau: 


N5 

G90 

G96 

T0101 

S100 

M3 

M8 

N10 

GO 

XI33 

Z2 



_ 

N20 

G1 

Z-395 

F0.3 




N30 

GO 

XI35 

Z2 




N40 


X123 





N50 

G1 

Z-269.8 





N60 

G2 

X133 

Z-274.8 

1133 

K-269.9 

070 

N70 

GO 

Z2 
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Chu’cmg 5. Xu hipong phat trien 
may cong cu CNC tren the giai 

Tren thi gift! nhCmg nude c6 nganh c6ng nghiep che tao may CNC phat 
trien cao nhit la C$ng hoa lien bang Olpc, Thgy sy, My va Nh£t Ban. NhGrng 
nadc khac nhir Phap, Anh, Italia, Tay ban nha cung chi xip v3o nhung hang 
tiip sau. 6f chau A, Han quic, Bai Loan, Trung Quoc cung da cd nhCmg 
budc phat triln tich cg’c trong ITnh vg’c che tao may cong eg CNC. 

NhCmg huwig nghiSn ci>u phat trien cao nhat va mdi nhit cua m3y 
cong eg CNC thuQC ve cac ntmc hang 6k u. Co the tom tit nhCmg hudng 
phat trien may cong eg d nhCmg nipdc nay (Bdc, My, Nh|t) theo 5 xu 
hudng sau d3y: 

5.1. Phat trien cac may von la tien CNC thanh trung 
tam tien phay CNC de tap trung nguyen cong 

Vi dg: trung tarn ti$n phay TNS60 cua hang TRAUB (Dlfc), trung tarn 
ti$n - phay INDEX - GSC - 30 - 42 v6i tryc Y - INDEX (Bu-c). 6 m$t m^y 
ti$n CNC, c3c trge X, Z v3 C mdi chi gia cong hoan thi$n cac ph6i trdn 
xoay. Nay th£m trge Y (Y vuong g6c vdi Z) se ma ring ph?m vi gia cong 
cic chi tiet nho phde tap. D6 la sg> gia cong ting hQ'p ma rQng. 

Vi dg, m$t phii cd 050 co nhieu be mit tr6n xoay, co cic rSnh v3 15 
ngang phai phay, khoan. Niu gia c6ng ri6ng re trdn may ti£n CNC v£ miy 
phay CNC thi trai qua 7 gnuy£n cong khac nhau, ting thdi gian gia cong la 
9,8 phut. 

Cung chi tiit do, gia cong ting h<yp tap trung nguyen cong tren trung 
tarn tien phay IDEX - GSC - 30 - 42 thi ting thdi gian gia cong chi 3,4 
phut, giam thdi gian gia cong ban dau. 

Muin co dirac c6 may nhir v|y thi diu Revolve cua may khong chi lip 
cac dgng eg cit dan thuan a trang thai tmh di chi nhgn chuyin dpng chay 
dao dpc hoac ngang ma ngirdi ta con phai tao ra dupe chuyen d$ng quay 
cat gpt cho c3c dung eg do. 
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May co 27 dung cy I3p tren dau revolve, trong do 15 dyng cy dirpc 
chuyen dpng quay. Mpt may dang nay, vdi true Y co thi lam du'p’c cac vipc 
sau: 

- Cac nguyen cong phay phtre tpp 

- C£c kieu khoan, ke ca khoan ngang tryc phoi 

- Phay ranh nghieng 

- Phay profin rang doc va ngang 

Tren hinh 210 cho th£y hinh anh phoi tipn cung voi dau revolve lip 
nhieu dyng cy phay du’p’c truyln chuyen dpng quay cdt gpt. 



Hinh 210. Vung gia cong cua may tifn - phay h6n hpp 

Cung thupc ve xu hirong tap trung nguyen cong cao dp, ngirai ta con 
bien cac may v6n la may phay CNC nay dirpc bo sung them kha nang tipn. 

Hinh 211 cho thay hinh anh tipn va phay tren cung mpt may, do la may 
phay - tipn 526/MT cua hang STAMA (Dire). 
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Hinh 211. Phay v& ti$n tren may phay ti$n MC - 526/MT (Di>c) 

5.2. Phat trien cac may phay CNC dieu khien 5 true 

Cac may phay CNC thtrcmg chi dieu khiln 3 tryc la cac tryc X, Y, Z vuong 
goc voi nhau trong khong gian, cac may nay chiem 90% t6ng s6 cac m£y 
phay CNC. Chi co 10% c3c may phay CNC la dieu khiln turn 4 den 5 tryc, 
thirong co 3 tryc thing X, Y, Z v3 2 tryc quay (A, B hogc B, C ho|c A, C). 

Tren hinh 212 l£ so do bo tri 5 tryc dieu khiln cua m£y phay 5 tryc 
Model H3oi cua hang YASDA (Nh|t). 



Hinh 212. Scr d6 b6 tri 5 tryc di4u khiln cua H3oi 
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Tren hinh 213 lei hinh anh ban may v&i cac kha nang quay quanh c£c 
tryc A (nim ngang) va B (thing dung) cua may phay 5 tryc H3oi. 



Hinh 213. B£n m£y v<W 2 kha nang quay cua m^y H3oi 

Khic bipt ca ban cua may phay 5 tryc la tryc dyng cy khong cdn d6 
djnh mQt phirang nhu» a may phay 3 tryc. Tryc dyng cy dirge diiu khiin de 
dpt du’gc m$t g6c dQ bit ky trong khong gian, goc dp nay c6 thi dpt dirge 
bing sg di&u khi&n djnh vj tirng g6c mQt de gia cong tirng b& m$t phing 
cua phoi, hope tryc dyng cy dirge diiu khiin n§i suy lien tyc (di&u khiin 
cong tua) de gia cong mQt b£ mat khong gian phire tpp cua phoi (vl dy: m$t 
xoin canh Tua bin). Cai kho nhit a may phay 5 tryc la hp diiu khiln rit 
phire tpp cua n6 va c£c tinh toSn bu sai s6 gia cong. Uu vi$t Ian nhit* cua 
m£y phay 5 tryc la cac chi tiit gia cong phire tpp chi cin 1 lin g£ la co thi 
dirge gia cong xong toan bp cac be mpt cua no dam bao dp chinh x£c cao 
nhit va n3ng suit gia cong cao. 
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5.3. Phat trien cac may CNC hoan toan moi, dang 
HEXAPOD co true ao 

Oay la mOt htrong rlt hipn dpi de phat trien c6c may cong eg CNC co 
tryc ao, May khong c6 cac tryc dl c6c vuong goc X, Y, Z nhir <y may phay 
CNC thong thiromg. Olu phay cua m6y HEXAPOD dir^c dilu khien de co 
1 g6c dp khong gian bat ky nhd 6 thanh try trirp* dieu khien dong thcri 
(Hinh 214). Day la logi may co dpng hpc song song (Parallelkinematic 
machine) - (PKM). 


VIRTUAL AXIS MILL INS MACHINE 



Hinh 214. So- <J6 clu tgo m*y HEXAPOD 

Logi m6y nay sir dyng dau tryc chlnh dpng cor (motorspindle). 06 la 
m$t tryc chlnh dirpc cu6n xung quanh n6 16 c6c cupn cam dl tra th6nh 
Rotor cua mpt dpng c or servo dieu khiln vo cap. Nhcy do dlu tryc chlnh 
mang dyng cy phay co thl chilm bit ci> goc dp khong gian nlo khi gia 
cong 1 ph6i phirc tgp tren b6n may. Logi may HEXAPOD doi hoi phai c6 
mpt phln mlm chuyln hp tpa dp tu* hp tpa dp de cac cua chi tilt gia cong 
sang h$ tpa dp tryc ao cua may. C6c m6y HEXAPOD nay da dirp'c du>a 
vao san xult cong nghipp co hipu qua a OCrc va My. Nhirp’c diim chlnh 
cua may HEXAPOD la no chilm khong gian nh6 xirang rlt I6n so vdi ede 
may CNC thong thir&ng dpng 5 tryc dieu khiln. 

Tren hinh 215 la may HEXAPOD c6 tryc dyng cy nlm ngang model 
Hexapod - 600 - INGERSOLL cua OCrc. 
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Hinh 215. May Hexapod - 600 INGERSOLL cua Oi>c 

5.4. Phat trien cua may cong cu cho cong nghe cat 
cao toe HSC (High speed cutting) 

HSC la mpt cong nghp rit hipn dpi va cung rit d£c bipt: no dem lai 
nhung hipu qua khong ngo cho the gioi. HSC tuy dope gQi la cit cao t6c 
nhung khong phai 6 HSC chi c6 t6c dp cit cao ma HSC phai duve hieu 
mQt each dung din va day du la: 

- Cat voi t6c dp cit eye cao (Vc = 1000-6000m/ph) 

- Cit voi lopng chpy dao eye Ion (Vf = 20 000 -45 000 mm/ph) 

- Cit vdi mpt t6c dp xi> ly eye nhanh cua hp di&u khien 

Quan hp gioa t6c dp cit Vc va toe dp chpy dao Vf trong cit cao t6c 
HSC doyc cho d hinh 216. Tuy thupc vao vpt lipu gia cong (thep, gang hay 
nhom, ding hope chat deo) rrici Vc va Vf co cac vung gia trj khac nhau cho 
gia cong HSC. 


236 








mr/ph 


50 tO 1 
Vr 

40ttf 

30.ID* 

20.1C* 

10. to 1 



Vc 


0 2000 4000 6000 rrfoii 


Hinh 216. Djnh nghTa HSC cua D?i hpc Damstadt 

v£n d& quan trcpng Id ngifcri ta phai phat tri£n dirge cac v£t lieu dgng eg 
dap Lmg di/gc sg’ khac nghiet cua gia cong HSC, 66 Id ede v£t li§u c£t 
cong suM cao (bang 31). 


.Bang 31. Cdc v|t jj$u dgng eg hign dgi 


Vdt lieu dgng eg 

Vc max 

Du'dng kinh dgng eg (0 6 mm) 

m/ph 

n 

Chay dao rdng 

IIBflKHi 

mm/rdng 

Hgp kim cOng 
hat nhd 

1200 

63.500 

25.400 

Cermet 

600 

32.000 

12.800 

Ceramic (g6m) 

1000 

53.000 

21.200 

CBN 

1000 

53.000 

21.200 

PKD (kim CL^ong 
da tinh the) 

1500 

79.500 

31.800 
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Vific gia cong mpt difin eye phLFC t$p bang cong nghfi HSC c6 thfi rut 
ngan thcyi gian gia cong ti> 1 tufin xu6ng c6n 12 gio\ 

Trong gia c6ng cac long khuon, HSC d3 kh6ng chi giam thdyi gian co 
ban ma con tang chat loyng be m|t khuon dfin moc cpnh tranh v6i cong 
nghfi gia cong tia loa difin xung dinh hinh. 

Tom Ipi, may cong cy phyc vy cho efit HSC la nhCrng m6y cong cy sieu 
ding, phai dope san xufit mpt each dfic bifit de dpt dope nhyng thong s6 
efit got phi thoong nhy da noi a tr6n, voi dfi can bfing va fin djnh cao nhat. 

Hifin nay chi co rfit it may cong cy log! nay dope chfi tao. Tryc chinh 
cua cac may nay phai diyyc can bfing dfing d mire cao nhfit va chung dope 
do tren c6c o tryc phun mu dfiu dfic bifit. Hfi dieu khifin cua cac may gia 
cong HSC phai co tfic dp xi> ly Ifinh phu hyp voi tfic dp tryc chinh v6 tfic dp 
chpy dao eye ky cao cua may. 

5.5. Cac may CNC cho h$ thong cong nghe co cau 
hinh thay doi nhanh RMS (Reconfigurable 
Manufacturing System) 

Do nhu efiu cua cufic sfing hifin dpi, cac san pham tieu dung Iu6n thay 
dfii mfiu mS, kieu dfing vfi tfnh nfing sir dyng di dap i>ng nhu efiu ngfiy 
cang cao cua con ngooi. Khi mpt san phfim mdi ra ddi dirbi dpng san 
phfim xufit hang lopt thi ca hfi thfing cong nghfi phai thay dfii theo. Vific 
phat trifin mpt hfi thfing cong nghfi mdi la ca mfit vfin de nan giai cho cfic 
nhfi san xufit va cac nhfi dfiu tu* vi no lifin quan dfin thdi gian Idn va vfin 
dfiu tu* ddi hoi Ion. 

ft Chfiu Au ngirdi ta dang tfip trung nghien ci>u dfi dfin dfin hinh thfinh 
mpt hfi thong cong nghfi voi cac mfiy cong cy CNC dirdi dpng Ifip ghfip Ipi 
ti> nhifiu modul c6 san. Khi efin c6 mpt may moi, thay vi phai thifit kfi chfi 
tpo n6 f ngerdi ta chi can go di mfit vfii modul va ifip rap vao mfit vfii modul 
khac phu hyp voi san phfim moi. 06 16 each thyc phfit then mpt hfi thfing 
c6ng nghfi co cau hinh thay dfii nhanh RMS (hinh 217). 

Vific phat then hfi thfing RMS du>yc tifin hanh tong giai dopn: 
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- Giai do$n 1: Ch£ tgo cac modul lip tirang thlch du'Q’C trong pham vj 
mpt hang. 

Giai doQn 2: Che tpo cac modul lip tirang thlch dapc clp Qu6c gia. 

- Giai dogn 3: Ch& tpo cac modul lap tu’ong thlch dap'c a dip qu6c 
tA. 

Day li mpt dg> an r£t Ian cua Chau Au va hy vpng se phit huy hipu qua 
trong nhCrng thpp nien dau cua the ky 21. 

Tren day la 5 hiring nghien clpu phat trien cua chlnh nganh ch4 tao 
may cong eg CNC tren th4 giai. LTnh hoi nhCrng dieu nay, cac nha che tpo 
may Vipt Nam c6 rat nhi&u dieu phai suy nghl de tim cho minh mpt haong 
phat tri£n nao do phu hpp v6i dieu kipn cua Vipt Nam trong cai th£ giai 
toan cau hoa ngay nay. 06 qua la mpt dieu khong dan gian. Vipc Vipt Nam 
nen phat trien may cong eg CNC theo haong nao la mpt chu de rat Ian doi 
hoi sg* nghien cCru cua nhieu ca quan quan ly nha nirac cung nhu* cua cac 
tpp doan kinh te va cic cong ty che tpo may cong eg cua Vipt Nam. Dieu 
d6 khong thu$c ve phpm vi cua tai liiu nay. 



Hinh 217. H$ thing RMS v<yi cSc modul c6 thi lip gh6p thay thi cho nhau. 


239 




Phu luc 


Bang 32. Bap an cau hoi kilm tra ki4n thirc “Co so vk CNC” cho o 

bang 2, chu>ong 1 

1. - M6y cing eg CNC khing c6n v£n hinh bing tay nu , a mi dooc lip trlnh. 

Miy {[/ lim vi£c theo mOt choong trlnh NC. 

- Miy cing eg CNC ci hi truyen ding trge dieu khiin dirp'c. 

- Miy cing eg CNC ci h$ th6ng do hinh trinh cho mii trge djeh chuyen. 

2. - Tat ca cic thing tin can thi4t d& gia cing chi ti&t du’p'c cho dodi dang cic 

mi l£nh. 

- Miy tinh ci sin hi di£u khien CNC dieu khien cic choc nSng vi di&u chinh 
cic chuyen ding. 

3. - Miy edng eg CNC ci toe di gia cing cao. 

- Cic chi tiet dooc gia cing trin m^y cing eg CNC ci ch&t loong ding diu. 

- Mdy cing eg CNC lim vi£c vOi di chinh xic r£t cao vi thOi gian gia cing 
ng^n. 

4. Cic trge boOc tien trin m2y CNC ckn phai dieu chinh du>oc d& dam b3o 
dgng eg luin du-pc doa bai vj tri chinh xic nhir mong muin. 

5. -DQngco. 

- Li hop co khi chong qui tai cQng nhip di£u khiln bang di$n ti>. 

- Vit me bi de truyen Ig’c khing ci khe ho. 

- Cam bi£n do nho hi thing do hinh trinh. 

- Khuyech dpi cing suat vOi cic thiet bj giao ti&p si hoSc toong to de dieu 
khien CNC. 

6. Toi thi&u ci hai trge. 

7. - Trge X (trge theo chi&u ngang). 

- Trge Z (true theo chilu dpc). 

8. Tii thieu ci ba true. 


240 








Bang 32 (ti§p theo) 

9. - True X. 

- True Y. 

- Tryc Z. 

10. - Tryc C (trge chfnh) cJieu khien dupe tr6n may ti£n CNC. 

- True xoay C cua mSm xoay trfin may phay CNC. 

11. Dung eg linh hpat cat c6 the thyc hi£n trdn mdy phay va khoan tr£n may ti6n 
CNC. 

12. - Gia edng cac chi tiet tr<bn xoay c6 thyc hi£n tr6n may phay CNC nhP mam 

xoay. 

- Chi tiet c6 thl dupe gia c6ng p nhi6u phfa. 

13. - Tao di6u ki$n chuy6n d6ng khftng c6 khe h& cua cac true bude tien. 

- Hai nua cua dai 6c bi dupe kpp Ipi vPi nhau. Lye dupe truyen giua dai oc 

va vit me bi thdng qua bi r>6n ft ma s£t. _ 

14. - Bo vj trf tryc tiep la vi. tri dupe xac djnh ngay tr6n ban mdy. 

- Bo v| trf gidn tiep Id vj trf dupe xdc djnh tu chuyen dOng quay cua trge. 

15. - Bo vj trf tuyfct doi Id vj tri dupe xdc djnh tryc tiep tr£n thuPc do. 

- Khi do vj trf gia so, chi ede chuyen d$ng dupe cOng lu? k6. Do v$y vj trf 
Iu6n ludn phai dupe tfnh todn. 

16. - b 6 giu* 6n djnh t6c d6 cat. 

- Cho qud trlnh chay kiem tra vd phanh. 

17. -0au revofve. 

- 6 chua dao vPi thi6t bj thay dao. 

18. - 6 chua dao dang xfeh. 

- 6 chua dao dang ddi. 

- 6 chua dao dang vdng. 

- 6 chua dao dang dla. 

- 6 chya dao dang hOp. 


241 






Bang 33. Dap In cau hoi kilm tra kiln thi>c “Co s6> hinh hyc” cho 6 

bang 12, chipong 2 

1. Ti^n 

2. Phay 

3. Nlu dilm duyc <5o bdi m|t g6c vl kholng dch cua n6 t£i glc toa dO, vf 
dg: vdng 16 

4. -Oilu khiln diem. 

- Oilu khiln dogn thing. 

- Oieu khien cAngtua. 

5. - Oilu khiln cAngtua 2140 trln bl m$t X/Y 

- Oilu khiln cdngtua 2Y a D trln be m$t X/Z 

- Oilu khien cOngtua 2!4D tr£n bl m$t Y/Z 

6. - 0 dilu khiln dngtua 2!4D, tat ca 3 trgc c6 thl djch chuyin rilng, tuy 
nhiln chi 2 tryc djch chuyin ding thfri. Bai v|y ngiryi ta phai chpn trireme 
bl m$t tuorng i>ng ml tr6n 66 dao dn djch chuyin. 

Diem zlrA mly (M) II dilm glc cua h| tpa d| mly. 

Dilm zfir6 ph6i (W) II dilm g6c cua he tya 66 lien quan din chi tilt. N6 
diryc d*t sao cho c6 the si> dyng tryc tilp dc kfch thwOc cho trong ban 
ve. 

Dilm tham chilu (R)diryc sir dgng trong truing hyp mly v<ft he thing do 
hlnh trinh gia s6 dl thfing bio mlt lln vj trf tuyet dAi cho he dilu khiln. 
Dilm chuln cua dyng eg clt (E) llm nhiem vg dl do dc dgng eg duyc 
sir dgng. 

8. - Dilm zlrd phdi (W) cln nlm sao cho kfch thirte cua bln vl c6 thl dOng 

tryc tilp dl l|p trinh . 

- Truing hyp ti|n d tlm trgc chfnh vl thLPdrng II m$t dlu cua chi tilt. 

- Truing hyp phay thirdyng II bl m|t g6c bln phla ngoli bln trli cua chi 
tilt. 

9. - KhOng ty tlch Iu9 dung sai kfch thuYrc. 

- TCrng kfch thirGc sai khdng dan tdi sai tiep theo. 

- Taring hyp chi tilt ti|n thl dc gil trj duOng kfnh c6 thl cho tryc tilp II 
gil trj X. 








Bang 33 (tiip theo) 

11. -- 0iiu khiin mach - diiu khien mach kfn. 

- diiu khien mach ha, may bj anh hiring khdng c6 sg> kiim tra. Nh&ng 
anh hircmg b£n trong va bSn ngoai din i0\ cac sai I6ch so vctogia trj mong 
muin. 

- d mach diiu khiin kfn, cic sai l£ch nay dippc hi£u chmh bang each do 
cac gia trj va can dii v&\ cac gia trj mong muin bai mach diiu khien kfn. 

12. - V( dg ve dieu khiin kfn: 

Vj trl mong muin (gia trj cin) khi dang eg djeh chuyin du-oc chuyen giao 
cho mach diiu khien kfn. H$ thong h£nh trinh do vj trf thg-c te va giao gia trj 
thi jc ti (gia trj thg-c) nay cho mach dieu khiin kfn. Khi xay ra sai l£ch gi&a hai 
gia trj niy, ngay ca do nh&ng anh hiro-ng b£n trong va b£n ngoai (cac dai iLnyng 
nhiiu) thi mOt chuyin dOng djeh chuyen tuong ipng du^c tao ra t6i khi dat dir^c 
vj trf mong muin (gia trj cin). 

13. Vi dao phay c6 thi di/(?c si> dgng v6\ cic dir6ng kfnh khac nhau, do 66 neu 
chf chu y tdi quy dao tim dao thi se hlnh thanh sai l£ch kfch thu-bo. 

14. - Chiiu dai L cua dao phay. 

- B3n kfnh R cua dao phay. 

15. Khi cac chuyin d$ng djeh chuyin khbng song song vdrf cac trge X ho£c Z 
se xuit hi$n sai l£ch kich thutfe. 

16. - Chieu dii L cua dao ti$n. 

- Chiiu ngang Q. 

- Bin kfnh mOi dao. 

17. Qua d6 h£ diiu khiin c6 thi tfnh toan ban kfnh mGi dao theo dung hifdmg. 

18. - Do vdi thiit bj do hi£u chinh dao. 

- 0o v6i dgng eg chuan. 

- 0o trg’c tiip bcri gia c6ng thip mOt chi tiit. 

- 0o dif&ng kfnh quang hqc trfen may c&ng eg CNC. 
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